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«tuf *-i>*aiBiwft«ai«K4:. m-L^mmm^mm 
stfiE^&wmftgBta: cs* s n sit &tttu£B c <t o » 

&{&£±jfeT££t&<&msna»R&(::£cH>T, m 

E£* co aje kms l T^ia-r * dimnsnin & m&ik 

ft-*- * ifeffiHHiSttffi&ft^-a t . 

titSStSffESfl 1 i&i/3:i*ft¥afCJ;9£fcftSft7i:1f! 1 jfoJEE 
SMI2ifiiffiifcft#at. 

»a 2.mffift3e^a»cj:r)*ffisn&jB2 Aff«©*ft 
««a3fc»tti-r*afl:«jwa#ft4:. 

Mr 1 2 * S M W ft ¥ © fC «fc 0 T IE ME *<« £ U fc t « ft $ 

a<-^«!>&ft£nfcfflfta*te£ilS*fcCtKS^T. 
ME£#©B3Rtt8*<»ltfC»S t^iftt SMfilS? 

at*. *t»ct*»«t-r *«aitt*ffi«*«. 

BftE£#©7?rftS8ffiK:#l33n5;&7£fflt>. a*7© 
©jfaffiffi£)BlftT£(t[lEE«'!ft¥ i at. 

SEifiiEE'»ift^a«c«fcbaiS$nfcifiiffiffi[<z)^fbffiS:^^: 
*we * n ft #a e .t o ^sem l fc t «ft $ n 

MEjfoffi«ft¥B^J:tME*fl:B»tti*S 

ttlU?S&ianMKftU]ttB&. tt&ttmMttftlttJKB 
(ME£*©fWftSH4tC#E;*n-2>;t>:7£ffl(,>. mt>7V> 
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© jfa£Effl Sr Sift f -5 J&JEMft #a t . 

KjfejEE»jft-¥accfc«3Stft$nfcifiijEis^»istft$n 

fcSI 1 SfMM«7t $» 5 c t fcScH>TiWi2£#co 

fc^^iC, MEJfiLEEMft^R^SIfTL. &jb£EM£^a 
lCcfcOftftSnfcifiiJEM*tftJr85Sia!tifiiffiMJ:Ofe^: 

ass 2 «tfct*»«tr*«aitt 

B. 

HfIf2£ftco/WftaHiic#E StlS * 7 K«fc 0 Bffitt«jk 
iftLU. &c>T&#:7©JEifiEEft£fci£l$ffi;*tt£jSflT 
a? fg±T-5Mj£KScK>T. R£*©SljfaEE*&ftft-r 

■ssijiuiftft^at. 

MStitsc t^c<^adsnsM^so*^T. we 
-r*jfiijEP?a««ftft#at, 

«t©ffl©#«W«*ftftr**trtffl«ftft¥&£. 

50 saEjfaffKamai*ft^atc«t oz*ftftsnfc*EH 
ss2jfiuii*ft#at. 

i^m 2 jfiiJEgtft#aiC«fc 0 &ft $ n/tfS 2 iftiJEEBri^a 
tSftStlfcSfl lS*ifilffifii«T-e&-S Ct tcS^Tflij 

#at. 

ffiE^FSEfflilfjft#S^«fcOTSiR»^±Lfct«ft$ 
n. fio. it«»E3S2 jfiiEE*ft#aiCJ;0ttftSnfcm2 

40 snfeJ8 2»«MiffiBKT"C*SCtK:S^«r»r. WE 
±#©ll»««3»«ll*-<?**i«S-r*JII2*#Wft# 

at*. dtrct*»«tT*«iiitt«iEa»Bl 

(5§9l©I¥iSffl&I»fn 
(0 0 0 1] 

at-r*tt»*Ea-r*«ii«»EaKBJcM-r-5'6>©i! 

[0 0 0 2] 

50 ©.L>ttRj«^tti^Bircfco^ai$ns'C«ffiiBiJWi*ica 
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[0003] ^§i«, ft#©aai«iBowksa-rc io 

<&<^. 
CO 0 0 4] 

££;U;f. 31^636 4 - 5 6 2 0 6^ 
[0 0 0 5] L,*>L. *8EHftatf8£Lx^* J| S-&ICtt. 

(0 0 0 6] *ftem*&L±<DJ:otj.mm ZfrfktLTg, 
[0 0 0 7] 
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[0 0 0 8] 

[sas**t5t*fflsi»fg] -r&fcs. ±es 

»attaME«»B-C*-3T. (a) MIBflfeflE©Bfft«ffi»= 

cft^T. ^<7)±#<7>lfS 1 jfeEEBSftJrrsJB 1 rtLflEi*5£ 
^gi:. (b) ffi££tto8r£ffitti::£-tt£n«B&4fttU 

^B»x«to j e-<7)g8fic*±ife-ract!te<^iti$n«)Rjfi 

Bt0>M©#*H»«ft«T*»«;««i*j£#&,fc, 
(d) *<D»«H«ft3e*ftC«k0*ffiSiafc»i£:H»* 

tEHiitici^^T. imE£#0>a2jbEB«3& 

2 Affiftje#B£. (e) 2 ifiiJEt*^^ 

^ftflt^tU^Si:. (f) WE^Ba*HS^acJ:05F« 
)Ilft#5$±Lfc<t: ! N;££n. fi"3k DMBBfbttJUti^Rl;: 

[0 0 0 9] 

[si^Bj©5a^] ccoi ^icrnti. BftBJUH^ft 

tCJ:9. SS2itoffiifc3e#Sl::«fcoTfc3e<*n7S:l6 2ifiiEE 
[0 0 10] 
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SgSsSLilBte. fi AEfttT* S C 1 1 STftMftt 
B^SAa-TSAaSBfiSSKB*.. lttttX**«*> 

*lfc*{t«*JJ:tfflMBSII 2 jfoffi&^aiCJ: o gfesean 

«as tester, hqes; 

iZda.E.W1&T LT^zm&W&Ztf, ccoio fern 
£. *B*#B£Ufc<hflfiSnfc»£K:tt. A#*<IS 

*a e J: o , *<b«»iB*aK: J: t> Tina a ntsftB 

<D'PU< i: A<f »^ tlf niC^DTRS S Mfl 
JEiMtlAtitC^'T. wB#«a*»#r* 
-st^isan-sor. «j(a£ES#-c*tjTfe, mn\zm 20 

[0 0 1 1 ] 

gJtBgBi:. ^©<fcttl^»!fc&ffl&Bf::<J: 9&ttS anfc 

T^^-T^HKeKlcS^UT. -€-©£#©jfii£EB£Sl;£-r 
-5i4lEE»IS#M£<!:. (b) •e©jfilffilW3£#&(C«fc 0 ftSS 

(c) iWE*KB««¥fN:J:0*B*tf«£Ufc4:«JS 
a*ifc«*ic. i»eihLfiEM£¥a«J:tfffiEXft:ttJ9tti] 

[0 0 12] 40 

[^2^»M1 co^ic-m^. 
snfci&cit jtEEMtt^acj: QA£EBa<M%3 
n. a etc. -eosifbMd^ftsasanfcipiffistpfi* 

[0013] 50 
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[3B2*WOj|fflltt] CCr. »airtt. AftEBBtt 

ft^SrA^-T-SA^gB^a bfCfflx.. »EX»Si*» 

filJE^&tt. ME*Bl*«je¥S^.kD I, 

•fkffl3¥tU^a**fTb. ^-o^fbM§:ttS#ati«tog:tB 

nam t fc-^r^A-c-n-ent^^TKxga 

Htt*g^s^r*-5i: ! l £ ii^-rs^ora&-5. COiolC 
tn«. ArtftB^STaBAJESBB^SAaUTii 

«a*5«tDtifiijE»i^^a{c«toT»isan>s:j4ijE«so^ 

[0 0 14] 

^B£T-2>fc*OS356*OS&i:T-5<i:C:5ia. 
g^anT^0^0.6«R^K^tiST«.^»RWiS 
&tfcHBi:, *<O.k»HJ«KttUJ»BJC<fc0«tHSnfc 

£#rt«B«#»BT*tta^R«T*»Btt»JB 
-eo^^oEEiaBE^o^kii^r^^-r-s 

BBKS^T.' *W±flc©]fcJEB*Me-raBflEM« 

¥ftt. (b) -?-oifaffii9i^^a»-cfcoft^anfcjji£E(i 

t^tbWL^ a tlAclfl 1 S^ifilJEfiSKTr C t tcScJ 

«#l^^a<i:. (c) *JE^B»M»]3e¥R»:J:t)^«E«*» 
«tl/ti:«JESnt*&C. mEBEEMffi^ftSBfT 

u -g-oifiijEM^^aiciostsanztifiiEEffl^Hfrfes 
i atpiiiffifisj: o »BfcT«&ttS£nfcSB 2g*p 

[0 0 15] 

[£3K9ia»*] coj^c-rntf. sistMf 
atweto. ifamsi)£#acj:t>.Tffl^anfcjfiiffifi[At^ 

±#of»ttio*tiJ«fl8sn*. Hiss 

*7i*a*Lfci«*sn&«^i=»i. ifiUE®i^#ai:=b 
oBEB«<H£3n. *oaee«*«*>eb isbbjeb 
ct o a #r ^Mfc^Aigs a n^m 2 gtfSjftuEteWTr 

* S C £ I C S 0 » T ± * O « B « SI O A # ^ *i| 3£ a tl 5 
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cot. iEfccasRttaojMttfwssn*. 

[0 0 16] 

SSS««gi£ffi^g-C*oT. (a) «HE*ff©J)f€«fiK: 
#02*15* 7i;:=fc0-?-<£>gB&£.iLifiiU Ifc^T-?-©* 70 

(b) Mf2±«:rom)tg8&(wSlP$n^M&^til 

(Sbjcj: o-t©«ffit±jfti-r*ct<c<*aasn«»« 
mhm&m i rtUEifc^aiCct oftssnfcs i a/em 

2 jfcEEftje^Si:. (e) ^co^ 2 jfa£Eft^#S 

*LflE«ElT-C»act»C*^t»TlttE±fr«)«|»ttlB*t 
RttTfcSittjrraiBiRlirPlJe^ft*!:. (f) Wf2^ 

-3, JWJBJ8 2JlliffftS^aKlJ:0*ffiSnfcJB2ifcfiEM 
a<i»E3S l S2pi4ifffflc!; V "b^S^ttk:^ ftKjfe^nfc 

[0 0 17] 

COiJCTtltf, IB 1 JMt*llE¥ 
BiCiO. *l*i£E*S#ftCJ:D»«SnfcJBl*iffi 
M**T««*SnfcJB lSlpifc£EMaT-C*-&c:<tK:* 

cf^T^ffcoassttffiosiit^j^^ns. ssi 

8CJ: 0 St^Sn^m 2 ifiUEffiritlWESg l gipjlilEEffl«fc 
0 fc*#^ttl;:Te6S££*ifcSB 2S^ifiiJE<jS^T-e& 

«I2. Kifc!ftUiSBKJ:0*tt*lLifcT*c:i&<«lti 
[0018] 50 
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mw<om<»m&] mca. mEm 1 

SSg 4 ft 91 K 4» *» « tlflttttlgaS B K £ H T . MG<j> 

[0019] *&. »a'ctt. m&mi&w7bm%i4?& 

tefSfig^'ffflltUC&O. IO, ^fifilCfc-S. 
[0 0 2 0] 

[ftBJCDiffig&JiSSCDIJSg] AUT. *%W»HJg(0^*M 

[0 0 2 11 01 iCiJt^T. «!Bttftlg£gB 8 fit. rf 
2 lC#[H3nS*7 1 0 CCOA7 10l;Eff2 0S 

^L-T^-n^*ntg^^nfcffi7jt:>-t>-i 4. ae**(w# 

1 6. *±t;2a«#>7 r l 8&«HH.Tfr>«. ±EJE2) 
16lt * 7 1 2 rt^©ffiii©«|&*f|F*-r*ffi 
7j«*Stt&. A7 12rtS**l:»fft4l(ia#Ett 
tt. iSiM7 1 2 ft* ,tl C»ffi-r-6»a»ffttlB© 

[0 0 2 2]ff^3t>+H4li, A71 0rt©JE;*j£« 
tBLT^©ff*£^1-)E*{g^S P£^JE#S'lls]S&2 2 
*JJ:C/fflRSE#»l|5]SS2 4CW?n*»T5. 
[§]S§2 2 lia-/U7^;^eix., JE7}{f^S Pfc-g- 

^SK**9IUTf©*7ffe^SKSA/Dg«S2 

6€^LTS^iiai^B2 8^«*s-r-5. 

[0 0 2 3] ±teBfci£#S'l[HlS&2 4(iA> K/"?7.7-<;U 

SMi *Htt»WK:*»ILT*©*7«{tt«^SMi * 
A/D^&§§ 2 9 Srt-LTB^WWSSB 2 8 

[0 0 2 4] ±£SfMS12 8fS. CPU3 0. R 
OM3 2. RAMS 4 , &£tfH3S LfclrW /0#- h 

& os x. ft mm -r ^ a n > e a. - ^ c TtSfig$ nt* 

0. CPU3 0I1. ROM 3 2 IC^ftEIS^nt T'a ^ 
7Al:aEoTRAM3 4 05E«t«^S-fiIfflL.t5Ofa^S!l 
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[0 0 2 5] $*«Mte«tt5^gi:bT«^-r^^ttM« 
-fe>-y-4 0(i. £{*<a£ffiifiL«a)&lXj|R& (^U->7.t 

»©*fi**WilM|.3tt. #*L<tt«*®fn*K:«fct> i0 
'TSS«:£tffc^8 0 0 nmg£©j£fi. £4fl:©g^ 

>5^4 2©«Jt*' : p4 4i;>tlSlT*«C»Wen, ±E 
S5SrSjgUT€?fc3t€r«ajT-5S3feSg^4 6t 

smi smau a/d^&§§4 8 zirisxn^mmm 

[0 0 2 6] &«flHHfttU8K5 0 tt. £#<DBfje©« 
ttlw»0*t*Sn*l!gS©««5 2 f©li5 

T4i>«R«*T*«Ci:*>6. <t4M*fttHIMt 5 0 
[0 0 2 7] W*)&X.7><< 5 6 «. **SSt«ir*3^ . 

© 2 OCD^S(-^0^A"I^Blr«i5^$nT^-S. <!©« 30 

« ta * r a a a c & a $ « 6 nr *>m u x*.«t 

tf<<£<. fctxtf. SSlfilJEfiil^lOOmmHg^TT**® 

[0028] b 2 a. ±mm^mmmm 2 8 ommm 

T. JfilJEEiW«¥S6 0t4SSl jhEftC^Bt&LTtriM 

t5*>©t<&9. £-r. ^^>^i 8 a 
0*71 2rt©jBE*i*a»#ffs-a-*. tit, 

91® 8S 2 2 (C J: 0 #91 3 n-5* 7£E(S^ S K CStJ^T 

ffi^ffiPc- 18 0mmHgSKfl)EM) 

C»litLfc«!:flJ£L!fc»^. «lr>TJE»ttW#l 6Sf 
^JEttSi»CW0SA«CltCJ:t). * 7 1 2 ©aEi&IE 
77£ 3mmHg/secgffilC^i6iS:S$nfe3lS-C^jil^JE3 55 
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tt^D/l>ij»;>SSfflHT, SSriaiEflBPsts . 

[0029] mmmmmmmmnth^ 6 2 ,4, 131: 
?K-r«fc 5 iC'kmft^&iiigB 5 0 c«t oa^aaisn* 

7tiist>t4 odd: 9 sn^ftsat 

^miTtr-^^srro^raM (H8afce»i$ffl) dth 

*»icj:!)ajfcjica*n*>»iBi*DTiri=ai^T. ^ 
#E«£ft*j£ 1 a>e>. &$i^#©i«i*i£<5trr5Jiift 

rfccoett iSSPWV (m/sec ) SiS^ffiTS. Ctl€> 

iRRg»B?riflDTSfcttim«e»aflEPwvtt. £#© 

(Si, 5£ 1 iZ&^X. L (m) teSE-fr^ 
©S§88T&0. Tphp (sec) iZ-L-m& (DRi&fr<b 

± wi m s m is © t tf - ^ s r © # i ik tb m m r- & 

(j£l) V, = L/ (DT.p-Tfer ) 
[0 0 3 0] fg 2 4flEft«¥Si LTmm?Z>mfei!a.J£ 
t#ltif&6 4li. ^J6^S3nrcfflliSeiS^)gi»iS<h 

stasis 6 2 c«tosnsicjE*actB$nsiK&eisii#ra 

i:a^^ti£iffiiE B PSriSiJscSllSL,. ^©HtB L, 

/tm^rfamfiiE b p£r am3 4©ia^L7 , <c^taitffij^ 

-5(5i*MiSettiiSPWV«^:^<^S©-r. ^^a' 
ttIE©Sdi/j:S. 

(JC2) E B P = a (1/DTif) + B 

(SC3) E B P = a ' PWV + 3' 

[ 0 0 3 1 ] KfoM&miZ^® 6 6(4. ik£ES)IS#ia:6 
OCJ:Oai^$nfcSi«JfiiEEfiBPsrs t. -tcJAffijB 

©iSBfl^K r4E^) {Ctslt-SfliSlsSilStS^iitcS 
2 C,fc0JIUSnfcJRiS£»B9MDTiFi;:S^l»-c, ± 
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^15 6 0 tC^Oi'i^$nrcS^jfil£EfiiB Psrs <h±I2lfiL 
ffi»IS»#tC»tasnfc«R«-e««P B 1DTiKi:€:fflU^T. 

.fc«StltLE«[BP$T$ <hM^^tS»#r B 1DTRF 

£^a6ft£TSo ft*, ±f2ii&lfil/£MB Psts left* i0 
T, iEM3l?a6 0i:J:O»]tSftfc¥iSiEBBP 

M8A«^^^iS<£ifiiJEfiSB Pom a</fl^6ftTt>cfci*. f§ 

So 

[0 0 3 2] X{bffi#fcB#S6 8tt, «5£jfaJEfI^tB# 
S 6 4 IC J: 0 **KUi $ jfcJEEflL EBP O^fbM 

AE BP^r^ttlTSo SfbfiAEBPiitt, g 

*»ttlStl**SjfiiEEtf[EBPO«ft*.(X) **:ttSEfb 
g(mmHg)T&0\ fc t *tf«SJlaEE«E B P <©BfS»» ^ 
m (fcfc*tf2 0«7!;M3 OffiSK) *Htt3r£P»|H! 

(3 0»7iSBWHI«) <0»»¥^EBP*»l:#f« 
fb**&M:«fb*, Sfctt, WlfiIifiiffi»J«¥a6 OJCJ: 

0ikEE*ft3&«siffanfc«!:*©it3eaLffiMEBP, *<r> 
coiiSifiimftiE b pic»r*«fb* 

So 

[0 0 3 3] ^»JDR#i|S¥a7 Ott, -frSfl^&fctJgB 

5 o^s««esn*^««««^s Ens^^Tct<a 

ftttsstifc^fliaswK^^os-TKPfl^^sa (s- 

T**Htt&**i*«i». jJm«««>R*^K(i(i©iE« 
-tswi*kx«. &SttJH*««W3. 4fliJ^±jifto 

■±E©«fc?ttS-TU*c;u$>.fc* • T»*5<k^DSttW 

[0 0 3 4] _»*««#ft 7 2 «, ±E^ft««;£#» 
7 0^iO^FKJ***«flfeUfct*i|36an, lo, -e<7)T 50 
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jftti^&6 8 jet ojcmsnt«-fb«A e b p/^^is 
sanfcwsasmniTH (a) sttAfcctKatn* 
t. ff^oflissttJi^s^T^siwsrs. fit, 

*j(ilEEfl[BPSfflfir*«:»«r. fttEABEMft#ft60 
t*J^T»ttl*nfcJCfblllA E B Pill ^FfiiW58± 

Lfct*isanft:i*«c-r-c^jwisnTt»a3efb«iA e 

<h *JJ£ £ tl7tiE^(C#m $ n/i^ftM AEBPSO^. 
±ffi«SS2P<BTH (A) te^fcjgSfcKS^TftJtS 
tlt«t?»0. SfbHA E B P^.ffi{t¥T*S«$tCtt 
fc<fcA«2 0- 3 0 X, SfbfflAEBPj&t&fbftTfcS 
«^(C«fccS:*.«2 0 — 3 OnmHgcfc^ns. ft*> jfJt 
JkEIEBP^'iTLTl^^CH -tf23£{bfGt A E 
BPIifiOliftS^ £<&S'**ilJ£¥a7 2(C-fe^T 
«lft*f«i^«fc OVISTS. Tftfr^, 5F«ElR^*ffel/fc 

Tmfoiz&zm&iz^mm&m<D&i%fimfe£nzm& 
a*#s. 

[0 0 3 5] £;t, ttEWOM^-f-yf 5 6^6©ft 

an, to, S!fbfiSg:tH#S6 8 t«t ojnaan&^fb 

MA EBP, 43j:rX*0)3FSElR^J«±LfcWjjS[«C*^T 
(WfE*fiiHiffitlJ|C*ft6 4iCJ:0JHaanfc«A4iJE* 

e b p <D'p-t£ < tfe— ^r^^-tn^nfco^Tia^a 

nf:fl^l¥MTH (A) , TH (BP) ftiBAfcCd: 

Wl^iftLEEfilE B PKO^T^Pl^gqSfiSTH (BP) 
tt, Jt^ifoJEffiE B P**«ffiifoffifiS*L,T^S«£l;: 
tt, fc£*tf8 0- 9 OmmHgtCiS^anSo fijbEEA* 
<0«&fC«, IE*fttt»-Ct>jfiiEEttBP^jSlr^-C, JfiL 
ffiO«fb^naif**<ft^fca6t, MMIEB 
PO«fb«[A E B P*<JtE«:e*ip*TH (A) ^ix. 

[0 0 3 6] H#3|7r:¥g:7 4 «, ±E»*WS¥ft 7 

icta, ta)t<08SS*^S 3 6 i:S/tTS. 
[0 0 3 7] H4H ±E«7IH*ttB2 8(0«WWfP»r 

T, flkftAEMEBPO)]|[tUfCffl^«MiSHfl(ACftS 

BCXf^SAl (JtUT. Xf-^^tlSf 
So ) iCi3^T^<v t^lszSTs?*? tJTTZWmm 
mtfnfrZtl* »g<SA2T«, «*JF16#E*«8 



(8) 

13 

tlc£0. jfiLJEM«©fcai;:*7 1 0 ®ftj£#EfttBflte ' 
[0 0 3 8] 3fc<,»T. Ki£fitiii«f#l8@ttS¥ISi6 4IC 

-a s a 3 -ctt. ia 3 (cfcTF-rfKisefi^PBiD 
ttu s nfc«9.«*-co^raa*«3|[ffl $ ft*. 

[0 0 3 9] m< S A4-Cfi. #7JEP C A* 1 8 0 mmHg 
gSIC^aig^ftfclSffiiaffiPc.Wiitftofc^S 
A^««BfSn5. :©S A 4 C7>#ij»r7j<5?£;**lfe*£ iO 
«. SA4©WK^»l)iil/SffSft4C±:(CJ:0. # 
7JEPc 0>±#a*i»ttSft*. U*»U *7JEPc ©± 
#»C«tO±ESA4©*ll»*«#San*t. «<SA5 
Tte. ^>^18*S|?±3n, SA6TIJ, JZJlU 

OflE**<^*««6nfc3iiBHg/seeaflE©a^*>JijaflE 

-?TP$£-&6ft&«i>*. 

[0 0 4 0] s<sa7 t«. ^vftm&ELmnxmx. 

ftfi7^^UXAlC«oT«*JlilBEttBPiii . ¥^J& 
EIBP.iu. *3<kt;g«ifiiffi®B Pd.a A*Mi#;&j££ 
ft'*. ^LT. SigifiiiIMB Poia A'ftSSn^t. ft 
< S A 8 Tli, EE*«HI# 1 6 *»fta#£E«»C«J 0 & 

S A 2 . S A 4 ~ S A 8 *{jfilJE®l)£¥S6 0 (C^f^-T 
*. 

[0 0 4 1] «t»TIME»Jt»M»ftS^»6 6{CM^T 

* S A 9 a*fSfr£ft*. Ttefr^. -^IhIcoju— 5 L >tcfe 
t^T±E S A 3 "C^aj £ftfcJjRi£eJ§l$P B 'JD T», is^t* JO 
JbffiS A 7"Cft^5ftfc^S6lftlJEfiB P SIS 

L. «fj(eI<D;i'-5 i >«C*3^T*SaftfcBRiSg}f^r^D 
T« P Joi^iSifiiJEffiB Ps,s £ffi©— ffitLT, jfflE 
5t2 co£»c*:fcJ;tf /J*<«feJ£Sft*. fc*5. 

*lic*ff £n*i§£-icte. £»a*3«fc^e©^-rft^- 

* IC fiiffiH- W (C*«6 6 ftfc— «9Hfi*<ffl ^ 6 ft -5 . 

[0 0 4 2] 15fc, ifflES^ SPSS 2 8 W^IWf^id 
©gSE£$ <S>ICft#WlCSl9j'r*:7Cl— h-e&o 
T. H4<0»«W«»*;U-f >lC«^T*fTSft*1i 40 

^*«««*ftfc«i^t:itTTSft««<iffiaL*ffl©aaitt 

[0 0 4 3] St*. SB1TI1 Jttt«K«i:>i*-4 0 is 
£CJC<b«flH*4ftttJ*B5 0a>&»|»MtCflMej*ft**£« 
«<f ^SM 2 *£tf.Cj«»*«^S E S 
ftfca*5*»*<. fctpttf. Jt««RSEfi^ S M: *<*-rjt 
SBR&oe-5'*^maftfc)4»SJlMcS^J^T*iJ»r$ft 
■5. COTS B 1 ©«W*«5JEaftfcli#Ctt. SBICD 50 
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*JK0*«9iBSft. -tromc. ^SM&ff^SM* is J; 
^«W«S#S Ea<£<E>lc#t*SSft*. 
[0 0 4 4] -7j. ±BS B lOfiJWtfttffiSftfc*^ 

B2C6^T, ±I5S B 1 TA^aftfeggfco-ffi^CD 
«fc C*&««*«»lcS-3^T. 

o j**»*tH sftfcB9A*-c<oi^iwsr 

^WDT.fd<3ftB$ft-5. 
[0 0 4 5] ^<ffi^ifitJEffl#!iJ#a6 4 IC»J6T* s'' 
B3TIJ, ±ES B 2 {C*3l»Tft^aftfc»RSte«^fW 
DTir 75*. 0 4«3SA9i:feHTSaa. S^fttSn 
fc5£ 2 (CttA^ft* C tic J: OMSjMJEffiE B PtmiU 
Sft. -€"©Hiij £ ft^JS^JfilEEIil EBPA ! RAM3 4CD 

Bf«oa2*«««ce*sft*. 

[0 0 4 6] tt<5FSElRfi|je^a7 OIC^^TS S B 4 
AftGS B 1 »cm»TAfcSftfc.Cf«*i»««*S E 

lC«fc0. ^FlEM^^Lt^S^^W»f$ft-S. 
[0 0 4 7] ±ESB4©«W*<#J6Sftfc«*K:tt. 
«<*{bM*a#S6 8lC*mrT*SB SlCiSUT. (ft 
E S B 3 mth 3 ft7t«5£tfilffiM EBP ©&{fcffi A E B 
PtL-T. ^-ffl S B 3 tf ffi^ntlSMiE B P 

TMSS B 3-CStbSftfc«i£i6llE|lEBPlC»r*3: 

fl:* (x)-*«ji:'ujsft*. 

[0 0 4 8] M^TS«fl!?fg 7 4 »C»«f * SB6 
MS B 7 #3?ff £ ft*. S B 6tli .USES B 

3-C3iia4ftfc*«lfilffittEBP**««*qifl[TH (B 
P) t Ltf©i!l3nfc8 0nmHg±0 *>/h2 Hj&>g*» 

B7C*UT. ±ESB 5TSLffiSftita<bfilAEBP 
*ifltI?lTH (A) t UT^feaS^ftfc 2 0%<fc 
0 (^Sa^PJBffSft*. WES B 6 

3t$ft^:*-&. Sfctt±SS B 7 Sftfc« 
•&lCtt. t<S«^#S7 4lC«lSr*SB8tC*3^ 
T. 3 6 »c«iltt»**»Kt1?**Boa«**S 

ft. Zr<D&, «t 0<t^tt<D**ifiiJEM€:f#-5feiit>tCia4 
C0*fft;Bl^ft^;t'-5 i >* s *ff 3ft. *7 10lCJ:5i(a 
JEfflUffi/J^fT^ft*. 

[0 0 4 9] -2f. »ESB4©tlHS)J«5aSfttl 
^, Sfcfi. WESB 7©flW**5Saftfc«^fctt. 
SB9»Ci3^T. 0 4©^*EHfil8tffi^-5 l >^*fT5 
ftT*^W»a^fW*^«>a9:)£$ftfc 1 575S2 0 »g 

fcd>5A»*»fl»f*ft-B. C©SB 9©ti|»f7jt5S2ftfe 

it^tt. i?2s.BiaT<!)iSttigs;Hf>«f) 
jgu^fT^ft. s b 9©«wa*#esftfc»^tctt. in 

ES 2 ©«jc£:gB^^SftS-r?)fci!6lcia 4©«f£;g5^^ 
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[ 0 0 5 0] ±aLfcjMg©»i8i:j:htf. &<mwth 
fg6 8 (SB5) CJ:D, IS^JfiiBEM^tB^® 6 4 

(SB 3) t<toTj)LtHanfcjtSjfiiJEttEB PcD«ft 
HAEBP^ffUStl. »*«Jt*a7 2 (SB67];I 
SB7) ICctO, ^Ilfl«fg7 0 (SB4) JCcfco 

6 8 (SB 5) KJ;9#ttJSnjfcS{t«AEBP#^» 
KftSiifc«€S»«TH (A) *jBAfc»*tcaj«« 

££ns. jjoat, Mttetti^rnDTira.- xMtt-b 

i:S^^T»SSn, IStEBEBPIJ, ^<Dfflft&£ 
U fc i: « £ $ n S S C * » co - 3? £ it jfa L T »# \Z 

*67 2 (SB67iISB7) fC<fc0, ^{bM2£tfi^R 
6 8 (SB 5) tCctOffttS^nfc^fbffiAEBPiJcfc^ 
#£^ifoEEfiI#tti^g:6 4 (SB 3) Kck B ffffiSnftfll 

feikjzm ebp < <t t>— sr^^-en^nicot^ 
Ttt«snfc*yft*JiniTH (a) , th (bp) 

[0 0 5 2] ±a<7>*«W«JBfCJ:fttf* fctdm 

c<^^sfi#»ttssa 5 o ciotmsns^i 
kwis^ s e ttBfw^«HT» o , ^&mnm^& 7 0 
(s b 4) -en *<D<bnm\z&^i*T^mm&ni£.2 

[ 0 0 5 3] ^fC, *^B^(7)ftfi<DS|Jg<D^^^|^fi^T 
[0 0 5 4] H6tt v *«W**5Bffl$nfcHaittj8Ea 

gi7 5 iz&tfznTmmms 2 8 o$ffl«ffi<agg&£ ^ 

«. ^SSJSK-tr>1t4 0, A/DMS4 8 41U^ 
S. 

[0 0 5 5] B6i:*^T, &<tmm\h^fk7 6(1 jfiL 
EiS¥g6 0 JCJ:0»3ESnfcjfii£E«B P<7>a{fcfl[A 
BP^^tBT-So ::t, afk«ABP<i:tt, ifeJEMB 

0lfiLJE©)^¥g 6 0 IZ£ O^l^^n^SSfjfiiJEMB P 5(7 
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sts tC3ttt-£^lE]jfojE$I^g:6 OlCcfc 0$l££nfcg 
JiilfiLJEMBPsts <&*fc**fctt«ft«T«*, 
[ 0 0 5 6] »*flffi#Sa 7 8 tt, ME^SffitftS^ 

<&*fbtifftu*S7 6ircto»aanfcaffc«[ABP*« 

^Att«anfc«£SiMITH (A) saAtcil:S 
rH>T, «#0»3Rtt»j&*S*Ta*<!:*»JjeT*. ft 
43, d<D«ftfiABP*«fl)£irptTH (A) 
^5^fl)fllrfelKia©H*HS¥ft7 2 <kH*«c. *6*f 
«tlc£ 9fT&? 0 J(IE«rj»^<yf 5 6^5 

OttAffifll^^fWftanfcMI^ICM:, H#*il£#l&7 8 
tt. JlllBEailS¥R6 OlCckOftftSnfcJliEElIBP, 43 
J:tf*©jkffi«B P C*tJ^T*fl:ajWl#B: 7 6 tCct 

oiaj$n/cs:ffciABP^< tfe— JSra^a-tn 
-en(co^T»fi$nfcwsa«P«TH (bp) , th 

(A) &m?LftZ.t:\zm-3^T. &#<0»SRtt!&#S# 
-e&3£¥ij;£TS 0 ifcJEfBB Pi'O^T<7)«*S2pMT 
H (BP) tt, «£lCffl^Sft*ifiLflE«B P^ftiSifoffi 
IBPns ¥^JfaJE«B Pii ha. ft 

fijfaEEMB Poi a T^S^^ck^TSft^^, Hi5ifiLJ£ 
fjSBPsrs A«flei:ffl^5n5i$i:ll WSSVflT 
H (BP) lifetAtf 8 0 — 9 OounHgtCK^^nSo 

[0 0 5 7] ±ao*Jj|»IBtCj:tl«; »*flS¥8 7 

*BP*«»esn, «ffc«t*u*&7 etc^o^ifiuE 
«b p^sifbfflA b Pawwdian, $e>tr, *-<oxft« 

A B P n^JSSMTH (A) 

So 

[0 0 5 8] £fc, ±SE^H««»BJCJ:ntf, ^D&x. 

SSfbffiA B P4oct^ifiLmi'l^¥iS:6 oiCcfcoTiSsn 
fcifii£E«tB P<B*J>fc< tfe-^^fib^n^njco^T 

vtmtstiitmmxmmrH (a) , th (bp) 

[0 0 5 9] *a?«(7)*6^<fico*]Sfi»lB(0»lW 

0 ££l?£«?fM«P£K 2 8 OMfl«ffi0)Sffi&ie^T 
6M^P-;*Mr**. ft43, coa^^gg^^ 
B8 0li, 7t®filSft-fe>1t4 0, A/DWS4-8, -C? 
SA4ttttlttB5 0. liS52, A/D^a§§5 4, ^3 

: 7 L *W»«2 8<DMIf«lffi^ffiifia)«9R«(tteifiSB8 
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[ 0 0 6 0] 0 7 IC*3^T, JRffiffl»Ift5£¥a8 2 te, 
2»#>:/l 8&£tfW«# 1 6£SH»LT, iJ710 

^tl^m^f 2 0-3 OnraiHg) ICWIL, ^-CD 

*!KT?H7nLaCi±Bn«i!IR^6/7 7 1 0 tc£3g£n5± 
#b»jK&£, )E^ir>1t 1 443cfct/M&#S'l[HlS§2 4tc 

[0 0 6 1] TSi*i£fg8 4tt. iRffi«Wlft£^g!: 
82CJ;0 ifc«anfc!IUa«»iTr Ci^^T^M^ 

UZW$>Z> 0 20 
[0 0 6 2] » 1 R«M€^S 8 6 tt, jfai3E®IS^g 6 

0 cj: oaisanfcjiiLfiEttB p^»K€^nfeas 1 a 

ttJB^a*^**^*^*. ±E3§1S*MlJE«BP 

1 \Z* «3£$nSiftLjEiaBP^*i«jftlJE«B P$rs "C* 

¥^JfiiBE«B P«ea. -C»*^, *i£ifiU£tfBP 
dm CtoTSas^ «*Sn*JtEEM[BPdt«a(j6i 
EMBPsts T*&Z>m&lZte. ±EJBl3S*ifilffi«BP 
i tt. fc<h*.tf 7 OmmHglCiajeans. 

[0063] sn 2 8 8 ^> .jwe^sesr^is ^ 

jfiiEE^fJ^^S6 0 €t^ItL-> -tOdilffiSI 36*1*6 0 fd J: 
Oft^^nfejfiiJEMB Pa*^J&HJ£Snfcffl 2S*PifiLEE 

»*-C**£fljef*. ±E*2S«MLJEttBPi tt. 

lSMEIB P. iH5-3 0mmHg*IIg;*:# 

^■i:8«^ft. aoesb iiwemb pi 

«tC, ^IS^tl^iElB P^aSSifiLBEfilB Psrs T* 
¥^ikEIB P»EA«t$)^/»\ liMlB P 

d 1 a ckotass. 40 

[0 0 6 4] SJ£3Stf¥&9 Ott. ±§2fg ISJSWS* 
g86 £fcW:iS2»«*iJ5£#8 8 8 K<fc0 

^tk§§3 6 fl^Kf^o 

[0065] B8ii «t5n*sgs£8ii£« 8 0 \Z&V2>± 
Mt^7D-ft-ht'^. £f> scim * 

[0066] g?<SC 2Tte* iuJ®*? 1 0 JC^SifaJE 

jws^^fTatiT^eoiisa^p-i^^KS^nfc 1 5 50 
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^^YtlcS^TWWans. C0)SC2Ofl(r*«#f 

«snfe»^tctt, ^< ife/£»i^^i£6 oic^iSt" ^>s 
C 3 Cfc^TJkffiHftJU-? >#*ff ansc&kij: 
0> #:7 1 0 £/HV>TlfiLj£MB Pfimil&ZtlZ. ClOTifiL 
JE»I^;U — lffly!<BI2 4<DS A2, SA4-SA 

[0 0 6 7] «<JglR#fl)l¥a8 6i:SJ£nSC 
J:ESC3t»fiSftfc»l(!JkE«BP 
srs *«, HSMElBPi <hl/T8)|Snft7 0mm 

— #^snfc«&*c««iE-rss c 1 3^ntf an 
[0068] mes c 2^iR^$nt«&, -tfc 

to -5, *«*LJE*tti8i!i«JPl3Wliil^T^tt^«-&»C 

tt, a<sc 5tc4i3^T, ^ t <7)r*q^n r i j a«an 
ssnta. «R«H«Bft«¥a8 2«c*tiS-r*sc675 
isc9^fTsns. 

[ 0 0 6 9] S-f, SC6TH £tC#>y 1 8*5<£tf 
ff*lM»#i 6^«l»$n4u(bi:J:0, ^y'loco/i 
iSffi^^2 0 — 3 OmmHgOfiffitan, ^o&ti&mft 
an^o «<SC7ttt, *tOttJ6TJE*1:>1J- 1 4tc 
cfcO&LUan, $€>(cMK^SUIhIK2 4fcd:.0«liisan 
fc.*7JRftffi^SMi "T^:t)^±«8I!iJIIR»^tt*5i*n 

[0 0 7 0] S<SC 8T(1 ±fSS C 7 IC*3^T*7:7 

£ a C(DSC8<OflR^S£SnS5%H ±E S C 7 

M<mtemmik7£^®8 2 tc^^rss c 9j*^^t, 

±12 S C7JliSSC 8^^0igLtcJ:OSE^3A^n^:^ 

^MScfi-^sMi ^ar±»oi!iflR»<om«g8e (££* 

[0 0 7 1 ] ^»JHR«5e#& 8 4 K*tJST3 S C 1 
0-Cte, ±ISS C 9 Tft££n>tJIIif«H«BTr WgffctC 

m^^T^mm&¥&±urcfr : gfr&mm2nz>. cos 
c 1 0 (Dm&tfmmztifzm&izitz, mesc2jbjihw< 

aOigLUfrans. Lri>U ±ES C 1 0CD.«Kfa«* 
S$nfc«&i:n «<jfiiBE»lS#iB:6'ocitJCTSs 

[0 0 7 2] «!<ai2»*«3e¥S8 8l:»«t*SC 
1 2 -Ctt. ±ES C 1 1 TlBISan^:SSjftiJ2«B P 
srs ^2S*riiLBEfiSBP2 iLTf^$nft8 
OnnHgSlTT'&S^S^^flBfans, C<DSC1 2 <D 
*ilBr^SSanfc«&IC«, WESC 2«»^»0 5gL 

Hffan^o 
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[0 0 7 3] — 1I2SC1 2<Z>«*f*«f»SSnfc« 

3 8 6 (SC4) £J:0. iEi£¥g6 0 (SC3) 
CJ:oTHffiSftfc«*jliiffiltBPsM *TAR£Sn 

«»o>»**«*ijEan«. »i»tt«e#a8 6 
(s c 4) ic<t oaai«!8©»***Mfi a nanri«-&^ 
S2g#«^S8 8 (sci 2) tccfco, ^fmm 

«S#S8 4 (SC10) *CckoT^SE«R^»±Ufc<»: 

Wfianfc»*cf4. iHLEEaift¥&6 o (scid 

ctOliSifiiEIBPns ri*»H£an, ^<Z>fi»]fiLflEfiiB 
[0 0 7 5] ^HSfi^SitCctntf. ifiiEE$jS£CD£: 

[0076] friz. *&w<Dts$izi&<DnmMm<Dmw 

[ 0 0 7 7] 13 9 tC43^T, g2M«S¥S9 4 

an. to, ^^^FBEiR^wfltLfciMjeanfcWjftc 

*ffilfllJE«E B P *<T«)K«anfc* 2 SqSifiUEBB P 
**<h PUTTS. C(D»2Sq5jftLEEfiLB Ps ^fiai^^ 
JSEifiBPa tt, ttGff 1 SVJbEB B P i <£9*>5-3 

oiBHga***t*acK* an, missi i s*pjfa 

ElBPi t|B|»C W^an^jfaEEOBP^SiSRifiLiE 
iBPns ¥*$ifiiflEttB Pi«A«~e**30^ S 

®MIBPdu i:«kotR4S. 

[0078] ±m<ommmm\z^n\i, *ii»fls# 

p^8 6lCct:0, jfiLEE»l3£^&6 OlwcfcOSISanfcjfiLffi 

ft b p^f«>»s sntss i mm&if£MB Pi j^tt^ 
sc<kic*^^T^#^a»tt«oa**t«3gana. 

«an?a:^«di3fe- JB2»#fiis*a9 4i:io, * 



(11) ^2 0 0 1 - 3 4 6 7 6 9 

n, io, ffi^ifiL/Efii@tB¥^6 4*wcfco»aianfc* 

SMIE B PjWMIESS lStpiftiflEttB Pi £9 

^a^ : f»i8sanfcjB2sqiiiiiffi0BPi erF-c** 

■e. jE«t^a»tt»*«fl3eana. mt, 

soiree, ±»&±!kTzz£te<8i\h2tiizytmm 

io ebpii *oiRfte»a*w«K:*tJ^Tftfian-5 
o-e, TaEKj&^MiLfctflfiansftir^a)— «t 
jhjb l x*#ic t #a « tt^ 5 5F«***iH an 

[0 0 7 9] Et±, *!8^<7)-^]!lfijeS8SBI®(cSt?^ 

iiSfflan^o 

[0 0 8 0] fctAii »ao*«»iB-ett, 
«U*«5 o^»B*!*«taa«4:Lr«^6n, * 

fdt ^710, GE*-te>tM 4. £<£tfim##!{ElS& 
-219 2 4A«^taR«B**UaSBtLTffl^SnT^fc**, S 

40, ^^f>^-^ffl^7ta/R^mya-y, 
anT*a>i*ffift*HiT*jEii«^ 

50 -tttPlWiftttUiftBiiLTfflV^nT'bJ:^. 

[ 0 0 8 1] Wai^*Jfi^S8JC*3^Ttt, ifeJEH 

ai»atLT**e»a*««3ft«jHJ8nr^fc^ m 
4 o«K:«fcoiiw«ansiRft<©ffi«s 

CDMtlS ^^-(Oflft&cD lWKBW^icJCfiBL JwS^l^T 
fcifaJEEt::Hii-T*<7>T, tn6ifi«*ITf *>«fctf<i>« 

a h r ^MHiiSffi 1 1 tffl ^ 6 nt ct o 

40 [0 0 8 2] BStttt<D» 

a«»3 6Jcaatt»^R«T?»-&Boa**<an 
tc, »a***±ai4'TfeckC^ 

[0 0 8 3] MiEOJB 1 0)*Jfi*jB-Ctt. g#Pi 

JBE»I3E^&6 OKJ:Sihfflll]tt«:*f?airc<r>fca^ c 
CDifiLmffi!lS#i^6 0 «lJ:4ifiL£E»ISJiSlff an/j:<Ttj 

cfc^o 

50 [0 0 8 4] fcfc, 



(12) 

21 

\z *> v > T-e <nm& * (n&'g.tftia a. e> n?# z *> © t* & z> . 
[bboiimi&kh] 

[0 i ] *i?^©-jijg}gS8T«>.5?iis«fiis«^a© 

[S3] Bia>Mttttfi«KB£:mtS*?tMVIMI 
COSJ83I^»)JZj;O^J&€>tlim&eSII#raDTt,S:0iJ^ 

. [134] Bl<Z>SBtt££tt£B<::«t*&«?«l?|l£B 20 
-hT&oT. *SjftiJE<tEBP©jmi»cfflHf»*»*6:B 

[0 5] BioBBttBBBKBfci&ttStt^HMfPgB 

[0 6] ^JiPcDteWUM^SgTSboT. i 1 tlijilffl 
B6KHT«BB7c]9**B-C&«. 

[0 7] *mn<nmommMm-?&-oT. mijs&vm 

6 £t*9J<a&&R&£tt8B£&»?3tt?M»£B<DM 

»«b rosss ^ kh -r « mm i a v $ mm -cat, a . 
[0 8] 0 7©a5Sttsg£a^sic*5ttsa^aaffli^a 
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[0 9] *3SW<0&©*JS»ji'r*t>T. 01. 06. 

»B©MW«re©K«*K9I-ra««7 r n -y ^^Tig. 
-5. 

[^coifta^] 

8 : mm&mmmms. 

10 :*7 

4 0 : 7tSflR&-fe>-y- (SS^tiS^B) 

5 o : .L-mm^mmms. (.'bmwimm^mmm 

6 0 : (91 1 Ka/EftS^g) 

6 2 : m&fcmmmmmwm^m (MRittfiftHf 
a> 

6 4 : ffi£lftL£ttffttj#ft (IB 2 ifiiflEifcJg^g:) 
6 6 : ftjSHttft&^g: 

6 8 : SEftBJFlU^a 

7 0 : ^SEBflJfrpft 
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(54) CIRCULATION STATE MONITORING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a circulation 
state monitoring device capable of correctly determining 
a circulation state of a patient. 
SOLUTION: A variation value AEBP of an estimated 
blood pressure value EBP determined by an estimated 
blood pressure value determining means 64 is 
determined by a variation value determining means 68, 
and in an abnormality determining means 72, it is 
determined that the circulation state is abnormal when 
generation of arrhythmias is determined by an 
arrhythmia determining means 70, and as the change 
value AEBP determined by the change value 
determining means 68 exceeds a determination 
reference value TH (A) which is preliminarily set. 

Abnormality in the circulation state is thus determined based on the arrhythmias and change 
of blood pressure, thereby the circulation state can be correctly determined. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heartbeat synchronization-voltage detection equipment with which a living body is 
equipped and which detects this living body's heartbeat synchronization voltage, It has an arrhythmic 
judging means to judge arrhythmia based on the heartbeat synchronization voltage detected by this 
heartbeat synchronization- voltage detection equipment. It is circulation condition-monitoring equipment 
which supervises the state where blood circulates in the living body. A 1st blood-pressure determination 
means to determine this living body's 1st blood-pressure value based on the pulse wave generated in 
process in which carry out the hemostasis of this part by the cuff wound around the aforementioned 
living body's predetermined part, and **** pressure lowering of the compression pressure force of this 
cuff is carried out continuously, A blood-pressure related information determination means to determine 
serially the blood-pressure related information changed in relation to the aforementioned living body's 
blood pressure based on the pulse wave detected without carrying out the hemostasis of this part with 
the pulse wave detection equipment with which the aforementioned living body's predetermined part is 
equipped, A correspondence relation determination means to determine the correspondence relation 
between the 1st blood-pressure values determined by the blood-pressure related information and the 
aforementioned 1st blood-pressure determination means which were serially determined by this blood- 
pressure related information determination means, A 2nd blood-pressure determination means to 
determine serially the aforementioned living body's 2nd blood-pressure value based on the blood- 
pressure related information serially determined by the aforementioned blood-pressure related 
information determination means using the correspondence relation determined by this correspondence 
relation determination means, A change value calculation means to compute serially the 2nd blood- 
pressure value-change value determined by this 2nd blood-pressure determination means, The change 
value which was judged as arrhythmia having occurred by the aforementioned arrhythmic judging 
means, and was computed by the aforementioned change value calculation means is based on having 
exceeded the criterion value set up beforehand. Circulation condition-monitoring equipment 
characterized by the aforementioned living body's circulation condition including an unusual judging 
means to judge with it being unusual. 

[Claim 2] The heartbeat synchronization- voltage detection equipment with which a living body is 
equipped and which detects this living body's heartbeat synchronization voltage, It has an arrhythmic 
judging means to judge arrhythmia based on the heartbeat synchronization voltage detected by this 
heartbeat synchronization- voltage detection equipment. A blood-pressure-measurement means to be 
circulation condition-monitoring equipment which supervises the state where blood circulates in the 
living body [ aforementioned ], and to measure this living body's blood-pressure value based on the 
pulse wave generated in the process of the compression pressure force of this cuff using the cuff wound 
around the aforementioned living body's predetermined part, A change value calculation means to 
compute serially the blood-pressure value-change value determined by this blood-pressure-measurement 
means, When judged with arrhythmia having occurred by the aforementioned arrhythmic judging 
means, the aforementioned blood-pressure-measurement means and the aforementioned change value 
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calculation means are performed. Circulation condition-monitoring equipment characterized by the 
aforementioned living body's circulation condition including an unusual judging means to judge with it 
being unusual, based on the change value computed by this change value calculation means having 
exceeded the criterion value set up beforehand. 

[Claim 3] The heartbeat synchronization-voltage detection equipment with which a living body is 
equipped and which detects this living body's heartbeat synchronization voltage, An arrhythmic judging 
means to judge arrhythmia based on the heartbeat synchronization voltage detected by this heartbeat 
synchronization-voltage detection equipment, A blood-pressure-measurement means to be circulation 
condition-monitoring equipment which supervises the state where blood circulates in the living body, 
and to measure this living body's blood-pressure value based on the pulse wave generated in the process 
of the compression pressure force of this cuff using the cuff wound around the aforementioned living 
body's predetermined part, A 1st abnormality judging means to judge with the aforementioned living 
body's circulation condition being unusual based on being below the 1st criteria blood-pressure value to 
which the blood-pressure value determined by this blood-pressure-measurement means was set 
beforehand, When judged with arrhythmia having occurred by the aforementioned arrhythmic judging 
means, the aforementioned blood-pressure-measurement means is performed. Circulation condition- 
monitoring equipment characterized by the aforementioned living body's circulation condition including 
a 2nd abnormality judging means to judge with it being unusual, based on the blood-pressure value 
determined by this blood-pressure-measurement means being below the 2nd criteria blood-pressure 
value beforehand set as the larger value than the aforementioned 1st criteria blood-pressure value. 
[Claim 4] The heartbeat synchronization-voltage detection equipment with which the aforementioned 
living body is equipped and which detects this living body's heartbeat synchronization voltage, It has an 
arrhythmic judging means to judge arrhythmia based on the heartbeat synchronization voltage detected 
by this heartbeat synchronization-voltage detection equipment. It is circulation condition-monitoring 
equipment which supervises the state where blood circulates in the living body. A 1st blood-pressure 
determination means to determine this living body's 1st blood-pressure value based on the pulse wave 
generated in process in which carry out the hemostasis of this part by the cuff wound around the 
aforementioned living body's predetermined part, and **** pressure lowering of the compression 
pressure force of this cuff is carried out continuously, Pulse wave machine ****** detected without 
carrying out the hemostasis of this part with the pulse wave detection equipment with which the 
aforementioned living body's predetermined part is equipped, and a blood-pressure related information 
determination means to determine serially the blood-pressure related information changed in relation to 
the aforementioned living body's blood pressure, A correspondence relation determination means to 
determine the correspondence relation between the 1st blood-pressure values determined by the blood- 
pressure related information and the aforementioned 1st blood-pressure determination means which 
were serially determined by this blood-pressure related information determination means, A 2nd blood- 
pressure determination means to determine serially the aforementioned living body's 2nd blood-pressure 
value based on the blood-pressure related information serially determined by the aforementioned blood- 
pressure related information determination means using the correspondence relation determined by this 
correspondence relation determination means, A 1st abnormality judging means to judge with the 
aforementioned living body's circulation condition being unusual based on being below the 1st criteria 
blood-pressure value to which the 2nd blood-pressure value determined by this 2nd blood-pressure 
determination means was set beforehand, The 2nd blood-pressure value which was judged as arrhythmia 
having occurred by the aforementioned arrhythmic judging means, and was determined by the 
aforementioned 2nd blood-pressure determination means is based on it being below the 2nd criteria 
blood-pressure value beforehand set as the larger value than the aforementioned 1st criteria blood- 
pressure value. Circulation condition-monitoring equipment characterized by the aforementioned living 
body's circulation condition including a 2nd abnormality judging means to judge with it being unusual. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the circulation condition- 
monitoring equipment which supervises the state where blood circulates in the living body. 
[0002] 

[Description of the Prior Art] When a patient is equipped with heartbeat synchronization- voltage 
detection equipment, a living body's arrhythmic generating is judged based on the heartbeat 
synchronization voltage detected by the heartbeat synchronization- voltage detection equipment and it 
judges with arrhythmia having occurred, the circulation condition-monitoring equipment which 
generates alarm is known. For example, in order to detect an electrocardio guidance wave as a heartbeat 
synchronization voltage, a living body's predetermined part is equipped with two or more electrodes 
with which electrocardio signal-detection equipment (heartbeat synchronization- voltage detection 
equipment) was equipped, arrhythmia is automatically diagnosed based on the electrocardiogram 
measured by the electrocardio signal-detection equipment, and when it judges with arrhythmia having 
occurred, the equipment which generates alarm is known. 

[0003] When arrhythmia occurs, it is made to have alarm generated since arrhythmia may express 
aggravation of a patient's circulation condition. However, alarm may be generated although a patient's 
circulation condition is not getting worse if alarm is generated with an arrhythmic chisel since 
arrhythmia may not necessarily express aggravation of a patient's circulation condition. Moreover, even 
if alarm is generated, when the case where a patient's circulation condition is not getting worse occurs 
frequently, alarm may be turned off in a medical site. However, since arrhythmia may have occurred 
based on aggravation of a patient's circulation condition, it is not desirable to turn off alarm. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, a patient's circulation condition can be 
supervised also by supervising blood pressure. Then, when arrhythmic generating is supervised 
continuously and arrhythmia occurs, the automatic blood-pressure supervisory equipment which 
measures blood pressure automatically is proposed. For example, the automatic blood-pressure- 
measurement equipment indicated by JP,64-56206,U is it. When judged with arrhythmia having 
occurred according to this automatic blood-pressure-measurement equipment, a blood-pressure value is 
measured automatically, and it is judged whether it is within limits as which the blood-pressure value 
was determined beforehand. That is, since a patient's circulation condition can be judged based on 
arrhythmia and a blood-pressure value, a patient's circulation condition can be judged comparatively 
correctly. 

[0005] However, immediate steps may be needed, even if it is the blood-pressure value made into a 
normal range, when arrhythmia has occurred and arrhythmia has not occurred. That is, even if it was the 
case where it was not judged with it being unusual with the automatic blood-pressure-measurement 
equipment indicated by the above-mentioned official report, the automatic blood-pressure-measurement 
equipment of the judgment precision of a patient's circulation condition with which a circulation state is 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the circulation condition- 
monitoring equipment which supervises the state where blood circulates in the living body. 
[0002] 

[Description of the Prior Art] When a patient is equipped with heartbeat synchronization- voltage 
detection equipment, a living body's arrhythmic generating is judged based on the heartbeat 
synchronization voltage detected by the heartbeat synchronization- voltage detection equipment and it 
judges with arrhythmia having occurred, the circulation condition-monitoring equipment which 
generates alarm is known. For example, in order to detect an electrocardio guidance wave as a heartbeat 
synchronization voltage, a living body's predetermined part is equipped with two or more electrodes 
with which electrocardio signal-detection equipment (heartbeat synchronization- voltage detection 
equipment) was equipped, arrhythmia is automatically diagnosed based on the electrocardiogram 
measured by the electrocardio signal-detection equipment, and when it judges with arrhythmia having 
occurred, the equipment which generates alarm is known. 

[0003] When arrhythmia occurs, it is made to have alarm generated since arrhythmia may express 
aggravation of a patient's circulation condition. However, alarm may be generated although a patient's 
circulation condition is not getting worse if alarm is generated with an arrhythmic chisel since 
arrhythmia may not necessarily express aggravation of a patient's circulation condition. Moreover, even 
if alarm is generated, when the case where a patient's circulation condition is not getting worse occurs 
frequently, alarm may be turned off in a medical site. However, since arrhythmia may have occurred 
based on aggravation of a patient's circulation condition, it is not desirable to turn off alarm. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, a patient's circulation condition can be 
supervised also by supervising blood pressure. Then, when arrhythmic generating is supervised 
continuously and arrhythmia occurs, the automatic blood-pressure supervisory equipment which 
measures blood pressure automatically is proposed. For example, the automatic blood-pressure- 
measurement equipment indicated by JP,64-56206,U is it. When judged with arrhythmia having 
occurred according to this automatic blood-pressure-measurement equipment, a blood-pressure value is 
measured automatically, and it is judged whether it is within limits as which the blood-pressure value 
was determined beforehand. That is, since a patient's circulation condition can be judged based on 
arrhythmia and a blood-pressure value, a patient's circulation condition can be judged comparatively 
correctly. 

[0005] However, immediate steps may be needed, even if it is the blood-pressure value made into a 
normal range, when arrhythmia has occurred and arrhythmia has not occurred. That is, even if it was the 
case where it was not judged with it being unusual with the automatic blood-pressure-measurement 
equipment indicated by the above-mentioned official report, the automatic blood-pressure-measurement 
equipment of the judgment precision of a patient's circulation condition with which a circulation state is 
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unusual, may need immediate steps, and was indicated to be by the above-mentioned official report in 
fact was inadequate. 

[0006] Succeeding in this invention against the background of the above situations, the place made into 
the purpose is to offer the circulation condition-monitoring equipment which can judge a patient's 
circulation condition correctly. 
[0007] 

[Means for Solving the Problem] When arrhythmia had occurred paying attention to change of blood 
pressure being large when it is based unusually [ a circulation state ] and arrhythmia has occurred, as a 
result of repeating examination variously, in order to attain the above-mentioned purpose, and change of 
the blood pressure was large and it judged with a circulation state being unusual even if blood pressure 
had not become outlying observation, it found out that the abnormalities of a circulation state could be 
judged more to accuracy. Moreover, when arrhythmia had occurred, it found out that the abnormalities 
of a circulation state could be judged correctly also by setting the reference value which judges the 
abnormalities in blood pressure to a normal-values side rather than the time of arrhythmia not occurring. 

[0008] 

[The 1st means for solving a technical problem] Namely, the place made into the summary of the 1st 
invention for attaining the above-mentioned purpose The heartbeat synchronization-voltage detection 
equipment with which a living body is equipped and which detects the living body's heartbeat 
synchronization voltage, It has an arrhythmic judging means to judge arrhythmia based on the heartbeat 
synchronization voltage detected by the heartbeat synchronization- voltage detection equipment. It is 
circulation condition-monitoring equipment which supervises the state where blood circulates in the 
living body, (a) A 1st blood-pressure determination means to determine the living body's 1st blood- 
pressure value based on the pulse wave generated in process in which carry out the hemostasis of the 
part by the cuff wound around the aforementioned living body's predetermined part, and **** pressure 
lowering of the compression pressure force of the cuff is carried out continuously, (b) A blood-pressure 
related information determination means to determine serially the blood-pressure related information 
changed in relation to the aforementioned living body's blood pressure based on the pulse wave detected 
without carrying out the hemostasis of the part with the pulse wave detection equipment with which the 
aforementioned living body's predetermined part is equipped, (c) A correspondence relation 
determination means to determine the correspondence relation between the 1st blood-pressure values 
determined by the blood-pressure related information and the aforementioned 1st blood-pressure 
determination means which were serially determined by the blood-pressure related information 
determination means, (d) A 2nd blood-pressure determination means to determine serially the 
aforementioned living body's 2nd blood-pressure value based on the blood-pressure related information 
serially determined by the aforementioned blood-pressure related information determination means 
using the correspondence relation determined by the correspondence relation determination means, (e) A 
change value calculation means to compute serially the 2nd blood-pressure value-change value 
determined by the 2nd blood-pressure determination means, (f) It is in the aforementioned living body's 
circulation condition including an unusual judging means to judge with it being unusual, based on the 
change value which was judged as arrhythmia having occurred by the aforementioned arrhythmic 
judging means, and was computed by the aforementioned change value calculation means having 
exceeded the criterion value set up beforehand. 
[0009] 

[The 1st effect of the invention] If it does in this way, the 2nd blood-pressure value-change value 
determined by the 2nd blood-pressure determination means will be computed by the change value 
calculation means, by the unusual judging means Since it judges that a circulation state is unusual based 
on having exceeded the criterion value to which the change value which was judged as arrhythmia 
having occurred by the arrhythmic judging means, and was computed by the change value calculation 
means was set beforehand, a circulation state is judged correctly. In addition, since blood-pressure 
related information is determined based on the pulse wave detected without carrying out the hemostasis 
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of the living body with pulse wave detection equipment and the 2nd blood-pressure value is determined 
based on the blood-pressure related information, whenever it is judged with arrhythmia having occurred, 
there is no un-arranging [ of carrying out the hemostasis of some living bodies, and giving a patient 
pain ]. 
[0010] 

[Other modes of the 1st invention] Suitably here the aforementioned circulation condition-monitoring 
equipment When it has further the input unit which inputs the hypotensive patient signal showing being 
a hypotensive patient and the hypotensive patient signal is inputted from the aforementioned input unit It 
is judged with arrhythmia having generated the aforementioned unusual judging means by the 
aforementioned arrhythmic judging means. And at least one side of the 2nd blood-pressure value 
determined by the change value and the aforementioned 2nd blood-pressure determination means which 
were computed by the above-mentioned change value calculation means judges with the aforementioned 
living body's circulation condition being unusual based on having exceeded the criterion value 
beforehand set up about each. Although blood pressure may be falling so that he needs immediate steps, 
even if blood pressure is a low also in the normal state and a hypotensive patient does not have a so 
large change of blood pressure When doing in this way, and the hypotensive patient signal was 
beforehand inputted from the input unit and it is judged with arrhythmia having occurred It is based on 
having exceeded the criterion value to which at least one side of the 2nd blood-pressure value 
determined by 2 blood-pressure value determination means was beforehand set about each, the [ the 
change value computed by the change value calculation means by the unusual judging means, and ] - 
Since it judges that a circulation state is unusual, even if it is a hypotensive patient, the abnormalities of 
a circulation state are judged certainly. 
[0011] 

[The 2nd means for solving a technical problem] Moreover, the place made into the summary of the 2nd 
invention for attaining the aforementioned purpose The heartbeat synchronous wave detection 
equipment with which a living body is equipped and which detects the living body's heartbeat 
synchronous wave, It has an arrhythmic judging means to judge an irregular pulse based on the heartbeat 
synchronous wave detected by the heartbeat synchronous wave detection equipment. It is circulation 
condition-monitoring equipment which supervises the state where blood circulates in the living body 
[ aforementioned ]. (a) A blood-pressure-measurement means to measure the living body's blood- 
pressure value based on the pulse wave generated in the process of the compression pressure force of the 
cuff using the cuff wound around the aforementioned living body's predetermined part, (b) A change 
value calculation means to compute serially the blood-pressure value-change value determined by the 
blood-pressure-measurement means, (c) When judged with the irregular pulse having occurred by the 
aforementioned arrhythmic judging means The aforementioned blood-pressure-measurement means and 
the aforementioned change value calculation means are performed, and it is in the aforementioned living 
body's circulation condition including an unusual judging means to judge with it being unusual, based 
on the change value computed by the change value calculation means having exceeded the criterion 
value set up beforehand. 
[0012] 

[The 2nd effect of the invention] Based on having exceeded the criterion value to which the blood- 
pressure value was measured by the blood-pressure-measurement means when judged with the irregular 
pulse having occurred by the arrhythmic judging means with the unusual judging means when doing in 
this way, the blood-pressure value-change value was computed by the change value calculation means, 
and the change value was set further beforehand, it is judged with a circulation state being unusual. That 
is, since it judges that the abnormalities of a living body's circulation condition are arrhythmic based on 
change of blood pressure, a circulation state is judged correctly. 
[0013] 

[Other modes of the 2nd invention] Suitably here the aforementioned circulation condition-monitoring 
equipment When it has further the input unit which inputs the hypotensive patient signal showing being 
a hypotensive patient and the hypotensive patient signal is inputted from the aforementioned input unit 
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When judged with arrhythmia having generated the aforementioned unusual judging means by the 
aforementioned arrhythmic judging means Perform the aforementioned blood-pressure-measurement 
means and the above-mentioned change value calculation means, and it is based on having exceeded the 
criterion value to which at least one side of the blood-pressure value measured by the change value 
computed by the change value calculation means and its blood-pressure-measurement means was 
beforehand set about each. It judges with the aforementioned living body's circulation condition being 
unusual. When doing in this way, and the hypotensive patient signal was beforehand inputted from the 
input unit and it is judged with arrhythmia having occurred It is based on having exceeded the criterion 
value to which at least one side of the blood-pressure value measured by the change value and blood- 
pressure-measurement means which were computed by the change value calculation means by the 
unusual judging means was beforehand set about each. Since it judges that a circulation state is unusual, 
the abnormalities of a circulation state are judged more certainly. 
[0014] 

[The 3rd means for solving a technical problem] Moreover, the place made into the summary of the 3rd 
invention for attaining the aforementioned purpose The heartbeat synchronization- voltage detection 
equipment with which a living body is equipped and which detects the living body's heartbeat 
synchronization voltage, An arrhythmic judging means to judge arrhythmia based on the heartbeat 
synchronization voltage detected by the heartbeat synchronization- voltage detection equipment, It is 
circulation condition-monitoring equipment which supervises the state where blood circulates in the 
living body, (a) A blood-pressure-measurement means to measure the living body's blood-pressure value 
based on the pulse wave generated in the process of the compression pressure force of the cuff using the 
cuff wound around the aforementioned living body's predetermined part, (b) A 1st abnormality judging 
means to judge with the aforementioned living body's circulation condition being unusual based on 
being below the 1st criteria blood-pressure value to which the blood-pressure value determined by the 
blood-pressure-measurement means was set beforehand, (c) When judged with arrhythmia having 
occurred by the aforementioned arrhythmic judging means The aforementioned blood-pressure- 
measurement means is performed and it is in the aforementioned living body's circulation condition 
including a 2nd abnormality judging means to judge with it being unusual, based on the blood-pressure 
value determined by the blood-pressure-measurement means being below the 2nd criteria blood-pressure 
value beforehand set as the larger value than the aforementioned 1st criteria blood-pressure value. 
[0015] 

[The 3rd effect of the invention] If it does in this way, based on being below the 1st criteria blood- 
pressure value to which the blood-pressure value measured by the blood-pressure-measurement means 
was set beforehand, the abnormalities of a living body's circulation condition will be judged by the 1st 
abnormality judging means, moreover, when judged with arrhythmia having occurred by the arrhythmic 
judging means with the 2nd abnormality judging means when the abnormalities of a circulation state 
were not judged by the 1st abnormality judging means A blood-pressure value is measured by the blood- 
pressure-measurement means, and since the abnormalities of a living body's circulation condition are 
judged based on being below the 2nd criteria blood-pressure value with which the blood-pressure value 
was beforehand set as the larger value than the aforementioned 1st criteria blood-pressure value, the 
abnormalities of a circulation state are judged correctly. 
[0016] 

[The 4th means for solving a technical problem] Moreover, the place made into the summary of the 4th 
invention for attaining the aforementioned purpose The heartbeat synchronization-voltage detection 
equipment with which the aforementioned living body is equipped and which detects the living body's 
heartbeat synchronization voltage, It has an arrhythmic judging means to judge arrhythmia based on the 
heartbeat synchronization voltage detected by the heartbeat synchronization- voltage detection 
equipment. It is circulation condition-monitoring equipment which supervises the state where blood 
circulates in the living body, (a) A 1st blood-pressure determination means to determine the living 
body's 1st blood-pressure value based on the pulse wave generated in process in which carry out the 
hemostasis of the part by the cuff wound around the aforementioned living body's predetermined part, 

http://wA^4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 12/1/2003 



THIS PAGE BLANK (uspto) 



Page 5 of 15 



and **** pressure lowering of the compression pressure force of the cuff is carried out continuously, (b) 
Pulse wave machine ****** detected without carrying out the hemostasis of the part with the pulse 
wave detection equipment with which the aforementioned living body's predetermined part is equipped, 
and a blood-pressure related information determination means to determine serially the blood-pressure 
related information changed in relation to the aforementioned living body's blood pressure, (c) A 
correspondence relation determination means to determine the correspondence relation between the 1st 
blood-pressure values determined by the blood-pressure related information and the aforementioned 1st 
blood-pressure determination means which were serially determined by the blood-pressure related 
information determination means, (d) A 2nd blood-pressure determination means to determine serially 
the aforementioned living body's 2nd blood-pressure value based on the blood-pressure related 
information serially determined by the aforementioned blood-pressure related information determination 
means using the correspondence relation determined by the correspondence relation determination 
means, (e) A 1st abnormality judging means to judge with the aforementioned living body's circulation 
condition being unusual based on being below the 1st criteria blood-pressure value to which the 2nd 
blood-pressure value determined by the 2nd blood-pressure determination means was set beforehand, (f) 
It is judged with arrhythmia having occurred by the aforementioned arrhythmic judging means. It is in 
the aforementioned living body's circulation condition including a 2nd abnormality judging means to 
judge with it being unusual, based on the 2nd blood-pressure value determined by the aforementioned 
2nd blood-pressure determination means being below the 2nd criteria blood-pressure value beforehand 
set as the larger value than the aforementioned 1st criteria blood-pressure value. 
[0017] 

[The 4th effect of the invention] If it does in this way, based on being below the 1st criteria blood- 
pressure value to which the 1st blood-pressure value determined by the 1st blood-pressure determination 
means was set beforehand, the abnormalities of a living body's circulation condition will be judged by 
the 1st abnormality judging means. When the abnormalities of a circulation state are not judged by the 
1st abnormality judging means, moreover, by the 2nd abnormality judging means Since it judges that a 
circulation state is unusual based on being below the 2nd criteria blood-pressure value with which the 
2nd blood-pressure value which was judged as arrhythmia having occurred by the arrhythmic judging 
means, and was determined by the 2nd blood-pressure determination means was beforehand set as the 
larger value than the aforementioned 1st criteria blood-pressure value A circulation state is judged 
correctly. In addition, since blood-pressure related information is determined based on the pulse wave 
detected without carrying out the hemostasis of the living body with pulse wave detection equipment 
and the 2nd blood-pressure value is determined based on the blood-pressure related information, 
whenever it is judged with arrhythmia having occurred, un-arranging [ of carrying out the hemostasis of 
some living bodies, and giving a patient pain ] is canceled. 
[0018] 

[Other modes of invention] Here, in the circulation condition-monitoring equipment concerning the 1st 
invention of the above, or the 4th invention, the aforementioned heartbeat synchronization- voltage 
detection equipment is electrocardio signal-detection equipment which is equipped with two or more 
electrodes with which the aforementioned living body's predetermined part is equipped, and detects an 
electrocardio calling-on signal through the electrode suitably. If it does in this way, the electrocardio 
calling-on signal detected by electrocardio signal-detection equipment is the so-called 
electrocardiogram, and since arrhythmia is judged based on the electrocardiogram, the arrhythmia of 
various kinds can be judged with an arrhythmic judging means. 

[0019] Moreover, suitably, in the circulation condition-monitoring equipment concerning the 1st 
invention of the above, or the 4th invention, the aforementioned heartbeat synchronization- voltage 
detection equipment detects the heartbeat synchronization voltage generated in the cuff, when the 
compression pressure force of the cuff is made into the compression pressure force lower enough than a 
lowest-blood-pressure value set up beforehand including the aforementioned cuff. If it does in this way, 
since a heartbeat synchronization voltage will be detected using the cuff for blood pressure 
measurement, composition becomes easy and circulation condition-monitoring equipment becomes 
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cheap. 
[0020] 

[The gestalt of suitable implementation of invention] Hereafter, the gestalt of operation of this invention 
is explained in detail based on a drawing. Drawing 1 is a block diagram explaining the composition of 
the circulation condition-monitoring equipment 8 with which this invention was applied. 
[0021] Circulation condition-monitoring equipment 8 is equipped with the cuff 10 which has rubber bag 
manufacture in the band-like bag made of cloth, for example, is wound around a patient's overarm 
section 12, and the pressure sensor 14 connected to this cuff 10 through piping 20, respectively, a 
pressure control valve 16 and an air pump 18 in drawin g 1 . The above-mentioned pressure control valve 
16 is constituted so that it may be switched to three states, the pressure supply state of permitting supply 
of the pressure into a cuff 12, the **** exhaust-gas-pressure state which carries out exhaust gas pressure 
of the inside of a cuff 12 gradually, and the rapid exhaust-gas-pressure state which carries out exhaust 
gas pressure of the inside of a cuff 12 quickly. 

[0022] A pressure sensor 14 supplies the pressure signal SP with which the pressure in a cuff 10 is 
detected and the pressure is expressed to the static pressure discriminator 22 and the pulse wave 
discriminator 24, respectively. The static pressure discriminator 22 is, the steady pressure, i.e., cuff 
pressure PC, which is equipped with a low pass filter and contained in the pressure signal SP. It 
discriminates from the cuff pressure signal SK to express, and the cuff pressure signal SK is supplied to 
an electronic control 28 through A/D converter 26. 

[0023] It is the cuff pulse wave signal SM 1 which the above-mentioned pulse wave discriminator 24 is 
equipped with a band pass filter, and is the oscillating component of the pressure signal SP. It 
discriminates in frequency and is the cuff pulse wave signal SM 1. An electronic control 28 is supplied 
through A/D converter 29. This cuff pulse wave signal SM 1 The cuff pulse wave to express is a 
brachial-artery wave which occurs from the brachial artery which is not illustrated synchronizing with a 
patient's heartbeat, and is transmitted to a cuff 10. 

[0024] The above-mentioned electronic control 28 consists of so-called microcomputers equipped with 
CPU30, ROM32, RAM34, the I/O Port that is not illustrated, and CPU30 controls the content of a 
display of a drop 36 while judging a patient's circulation condition by performing signal processing, 
using the storage function of RAM34 for ROM32 according to the program memorized beforehand. 
[0025] The photoelectrical pulse wave sensor 40 which functions as plethysmogram detection 
equipment does not detect the plethysmogram (pre SHISUMO graph) of a living body's peripheral 
vessel, and the finger-tip section of the near arm around which the cuff 10 is not wound is equipped with 
it. This photoelectrical pulse wave sensor 40 is constituted like what is used for pulse detection etc. Red 
light or infrared light of a wavelength range which can be reflected by hemoglobin in the housing 42 
which can hold some living bodies, such as the finger-tip section The light emitting device 44 which is 
the light source which irradiates preferably the wavelength of about 800nm which is not influenced 
toward a living body's epidermis by the saturation of oxygen, Photoelectrical pulse wave signal SM 2 
corresponding to [ it is prepared in the side which counters the light emitting device 44 of housing 42, 
have the photo detector 46 which detects the light which has penetrated some above-mentioned living 
bodies, and ] the blood capacity in a capillary It outputs and an electronic control 28 is supplied through 
A/D converter 48. 

[0026] Electrocardio signal-detection equipment 50 is equipped with two or more electrodes 52 stuck 
and stuck to a living body's predetermined part, detects continuously the electrocardio guidance wave 
which shows the action potential of a myocardium through the electrode 52, and the so-called 
electrocardiogram, and supplies the electrocardio calling-on signal SE which shows the electrocardio 
guidance wave to the aforementioned electronic control 28 through A/D converter 54. Since the above- 
mentioned electrocardio guidance wave is a heartbeat synchronization voltage generated synchronizing 
with a heartbeat, electrocardio signal-detection equipment 50 functions as heartbeat synchronization- 
voltage detection equipment. 

[0027] A transfer switch 56 functions as an input unit in this example, and is constituted possible [ a 
switch in two positions, the position which outputs the hypotensive patient signal showing a patient 
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being a hypotensive patient, and the position which outputs the signal showing a patient not being a 
hypotensive patient, ]. Although switch operation is beforehand carried out in advance of the 
surveillance of a circulation state when a patient is judged to be a hypotensive patient by a doctor's etc. 
judgment, when a patient is not a hypotensive patient, even if this transfer switch 56 is located in this 
transfer switch 56 by the position which outputs a hypotensive patient signal, it does not interfere. In 
addition, also in the healthy state, a hypotensive patient has a low highest-blood-pressure value, for 
example, points out the patient whose highest-blood-pressure value is 100 or less mmHgs. 
[0028] Drawing 2 is a functional block diagram explaining the important section of the control function 
of the above-mentioned electronic control 28. In drawing, the blood-pressure-measurement means 60 
carries out the rapid pressure up of the pressure in a cuff 12 by functioning also as a 1st blood-pressure 
determination means, and making an air pump 18 drive first, and changing a pressure control valve 16 to 
a pressure supply state. It is based on the cuff pressure signal SK from which it is discriminated by the 
static pressure discriminator 22. the compression pressure force of a cuff 12 And the predetermined 
target preassure force value PCM higher than a highest-blood-pressure value By changing a pressure 
control valve 16 to a **** exhaust-gas-pressure state continuously, when it judges with having reached 
(for example, the pressure value of about 180 mmHgs) **** pressure lowering of the compression 
pressure force of a cuff 12 is carried out at the speed beforehand set as about 3 mmHg/sec. the 
oscillometry method which was easy to be based on change of the amplitude of the pulse wave which 
the cuff pulse wave signal SM 1 extracted one by one in the **** pressure-lowering process expresses, 
and was known - using ~ the highest-blood-pressure value BPSYS, the average blood-pressure value 
BPMEAN, and lowest-blood-pressure value BPDIA etc. - it determines 

[0029] The pulse-wave-velocity information calculation means 62, predetermined part, for example, R 
wave, generated for every electrocardio guidance wave period serially detected by electrocardio signal- 
detection equipment 50 as shown in drawing 3 It has a time difference calculation means to compute 
serially the time difference (pulse wave propagation time) DTRP to the predetermined part, for example, 
the standup point, or predetermined lower peak point generated for every period of the photoelectrical 
pulse wave serially detected by the photoelectrical pulse wave sensor 40. Based on the time difference 
DTRP serially computed by the time difference calculation means, the propagation velocity PWV 
(m/sec) of the pulse wave which spreads the inside of the artery of an operating personnel-ed is serially 
computed from the formula 1 memorized beforehand. Changing these pulse wave propagation time DT 
or pulse wave velocity PWV in relation to a living body's blood pressure is known. That is, pulse-wave- 
velocity information is blood-pressure related information, and the pulse-wave-velocity information 
calculation means 62 functions as a blood-pressure related information determination means. In 
addition, L (m) is the distance to the part equipped with the aforementioned photoelectrical pulse wave 
sensor 40 through an aorta in a formula 1 from the ventriclus sinister, and is TPEP (sec). It is a 
precursive appearance period from the R wave of an electrocardio guidance wave to the lower peak 
point of an aorta origin section pulse wave. Such distance L and precursive appearance period TPEP It is 
a constant and the value beforehand calculated based on the experiment is used. 
(Formula 1) VM =L/(DTRP-TPEP) 

[0030] A presumed blood-pressure value calculation means 64 to function as a 2nd blood-pressure 
determination means The correspondence relational expression of the pulse-wave-velocity information 
and the presumed blood-pressure value EBP which were determined beforehand, For example, based on 
pulse-wave-velocity information, such as the pulse wave propagation time DTRP actually serially 
computed by the pulse-wave-velocity information calculation means 62 or pulse wave velocity PWV, 
the presumed blood-pressure value EBP is serially computed using the correspondence relational 
expression shown in a formula 2 or a formula 3. The computed presumed blood-pressure value EBP is 
memorized one by one to the storage region which RAM34 does not illustrate, in addition, in a formula 
2 and a formula 3, the pulse wave propagation time DTRP becomes small, so that alpha, alpha', beta, 
and beta' is a constant and blood pressure becomes high (that is, 1-/DTRP becomes large) — it is - since 
pulse wave velocity PWV becomes large so that a constant alpha serves as a positive value and blood 
pressure becomes high, constant alpha* becomes a positive value 
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(Formula 2) EBP=alpha(l-/DTRP) +beta (formula 3) EBP=alpha'PWV+beta' [0031] The 
correspondence relation determination means 66 is the highest-blood-pressure value BPSYS measured 
by the blood-pressure-measuremerit means 60. Based on the pulse-wave-velocity information at the time 
of the blood pressure measurement (namely, just before the blood-pressure-measurement period within a 
blood-pressure-measurement period or immediately after), the constant of the above-mentioned 
correspondence relational expression is determined. For example, based on the pulse wave propagation 
time DTRP computed by the pulse- wave-velocity information calculation means 62 within the blood- 
pressure-measurement period, the constant of the relation set up beforehand shown in the above- 
mentioned formula 2 is determined. The method of the constant determination in this case is the highest- 
blood-pressure value BPSYS measured by the blood-pressure-measurement means 60. Either of the 
constants alpha and beta of the above-mentioned formula 2 is beforehand determined using the pulse 
wave propagation time DTRP computed at the time of the above-mentioned blood pressure 
measurement (change). Or highest-blood-pressure value BPSYS measured by the blood-pressure- 
measurement means 60 Highest-blood-pressure value BPSYS which made the lot the pulse wave 
propagation time DTRP computed at the time of the above-mentioned blood pressure measurement, and 
was acquired at the time of the last blood pressure measurement It is already beforehand determined by 
making the pulse wave propagation time DTRP into a lot that constants alpha and beta will fill 2 sets of 
the relations. In addition, the above-mentioned highest-blood-pressure value BPSYS The average blood- 
pressure value BPMEAN which replaced with and was measured by the blood-pressure-measurement 
means 60, or lowest-blood-pressure value BPDIA It may be used. It is chosen by whether in short, the 
presumed blood-pressure value EBP is made into a highest-blood-pressure value, it considers as an 
average blood-pressure value, or it considers as a lowest-blood-pressure value. 

[0032] The change value calculation means 68 computes change value deltaEBP of the presumed blood- 
pressure value EBP serially computed by the presumed blood-pressure value calculation means 64. Rate 
of change of the presumed blood-pressure value EBP serially computed with change value deltaEBP 
here (%) Or it is variation (mmHg). For example, rate of change or variation to the moving average 
EBPAV of between the number of predetermined beats of the presumed blood-pressure value EBP (for 
example, 20 beats or about 30 beats), or a predetermined time (30 seconds or about several minutes), Or 
it is the rate of change or variation to the presumed blood-pressure value EBP in front of the presumed 
blood-pressure value EBP when blood pressure measurement is performed by the blood-pressure- 
measurement means 60 last time, a predetermined time, or the number of predetermined beats (for 
example, ten quotas). 

[0033] The arrhythmic judging means 70 judges arrhythmic generating according to the arrhythmic 
judging algorithm which could be based on the electrocardio calling-on signal SE supplied from 
electrocardio signal-detection equipment 50, and was known. It judges with arrhythmia having 
generated the above-mentioned arrhythmic judging algorithm, when the configuration of an 
electrocardio guidance wave when [ normal ] the electrocardio guidance wave which for example, the 
electrocardio calling-on signal SE expresses is memorized beforehand is compared, and it judges, and 
the flat part (S-T level) of the S-T section in the detected electrocardio guidance wave goes up or 
descended and differed exceeding the configuration and fixed range at the time of normal [ above- 
mentioned ], or when the ventricular extrasystole occurred. In addition, the multiple ventricle premature 
contraction which the premature contraction generates 5 or 6 times or more in 1 minute in the above- 
mentioned ventricular extrasystole, The R-on-T type premature contraction generated as the R wave of 
the premature contraction laps on the T wave of the last normal wave, There is show tolan type 
premature contraction which 3 or 4 or more ventricular extrasystole stands in a row, and is generated, 
and comparison with a configuration when [ normal ] the detected electrocardio guidance wave is 
memorized beforehand detects these ventricular extrasystole. Moreover, it is based on an electrocardio 
guidance wave besides elevation and descent of the above S-T level, and detection of the ventricular 
extrasystole, and is a cardiac cycle TP. It determines and is the cardiac cycle TP. The unusually short 
tachycardia and cardiac cycle TP Arrhythmia, such as an unusually long bradycardia, is also judged. 
[0034] When it is judged with arrhythmia having generated the unusual judging means 72 by the above- 
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mentioned arrhythmic judging means 70 and is judged with the arrhythmia having occurred, change 
value deltaEBP computed by the aforementioned change value calculation means 68 judges with a 
patient's circulation condition being unusual based on having exceeded the criterion value TH (delta) set 
up beforehand. And when it judges with a circulation state being unusual, in order to measure the 
reliable blood-pressure value BP, the aforementioned blood-pressure-measurement means 60 is 
performed. Change value deltaEBP computed when judged with the above-mentioned arrhythmia 
having occurred means change value deltaEBP computed immediately after judging with the newest 
thing or arrhythmia having occurred among change value deltaEBP(s) already computed when judged 
with arrhythmia having occurred. The above-mentioned criterion value TH (delta) is a value beforehand 
determined based on the experiment, and when change value deltaEBP is rate of change, when change 
value deltaEBP is variation, it is set to 20 - 30mmHg 20 to 30%. In addition, although the above- 
mentioned change value deltaEBP serves as a negative value when the presumed blood-pressure value 
EBP is falling, in this unusual judging means 72, it judges with an absolute value. That is, when 
arrhythmia occurs, blood pressure is rising and blood pressure is in a fall inclination, the abnormalities 
of a circulation state may be judged. 

[0035] moreover, when the hypotensive patient signal from the aforementioned transfer switch 56 is 
supplied It is judged with arrhythmia having generated the unusual judging means 72 by the arrhythmic 
judging means 70. And the criterion value TH (delta) to which at least one side of the presumed blood- 
pressure value EBP computed by aforementioned presumed blood-pressure value ****** 64 when 
change value deltaEBP computed by the change value calculation means 68 and its arrhythmia occurred 
was beforehand set about each, Based on having exceeded TH (BP), it judges with a patient's circulation 
condition being unusual The criterion value TH about the presumed blood-pressure value EBP (BP) is 
set as 80 - 90mmHg, when the presumed blood-pressure value EBP expresses the highest-blood- 
pressure value. Since blood pressure may be falling so that immediate steps are needed in the case of a 
hypotensive patient, even if it is the case where the blood-pressure value BP is a low, and change value 
deltaEBP of the presumed blood-pressure value EBP does not exceed the above-mentioned criterion 
value TH (delta) in the normal state, either, since change of blood pressure is not so large, an absolute 
value judges with a circulation state being unusual also to a low case. 

[0036] The unusual display means 74 displays a display to that effect on a drop 36, when it judges that a 
patient's circulation condition is unusual by the above-mentioned unusual judging means 72. 
[0037] Drawing 4 is a flow chart which explains still more concretely the important section of a control 
operation of the above-mentioned electronic control 28, and is a correspondence relation determination 
routine performed in order to determine the correspondence relational expression used for calculation of 
the presumed blood-pressure value EBP. First, when initial processing which clears Timer t and a 
register in the step SA 1 (a step is skipped hereafter.) of drawing is performed, and a change-over valve 
16 is switched to a pressure supply state in continuing SA2 and an air pump 18 drives, the rapid pressure 
up of a cuff 1 0 is started for blood pressure measurement. 

[0038] Subsequently, in SA3 corresponding to the pulse-wave-velocity information calculation means 
64, the time difference of the time of the standup point of a photoelectrical pulse wave being detected by 
the photoelectrical pulse wave sensor 40 from the time of an R wave, the pulse wave propagation time 
DTRP, i.e., the electrocardio guidance wave, shown also in drawing 3 , being detected is computed. 
[0039] At continuing SA4, it is cuff pressure PC. It is judged whether it became more than the target 
compression pressure PCM beforehand set as about 180 mmHgs. It is cuff pressure PC by performing 
judgment of SA4 repeatedly, when judgment of this SA4 is denied. Elevation is continued. However, 
cuff pressure PC If judgment of the above SA 4 is affirmed by elevation, by continuing SA5, an air 
pump 18 is suspended, a pressure control valve 16 will be switched to a **** exhaust-gas-pressure state, 
and the pressure in a cuff 10 will begin to be dropped at a loose speed which is about 3 mmHg/sec 
defined beforehand at SA6. 

[0040] Cuff pulse wave signal SM 1 serially acquired in the **** pressure-lowering process in 
continuing SA7 Based on change of the amplitude of the pulse wave to express, the blood-pressure 
value decision algorithm of an oscillograph metric method known well is followed, and they are the 
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highest-blood-pressure value BPSYS, the average blood-pressure value BPMEAN, and the lowest- 
blood-pressure value BPDIA. It is determined one by one. And lowest-blood-pressure value BPDIA If 
determined, in continuing SA8, a pressure control valve 16 will be switched to a rapid exhaust-gas- 
pressure state, and exhaust gas pressure of the inside of a cuff 10 will be carried out quickly. Therefore, 
the above SA2, SA4-SA8 corresponds to the blood-pressure-measurement means 60. 
[0041] Then, SA9 corresponding to the aforementioned correspondence relation determination means 66 
is performed. Namely, highest-blood-pressure value BPSYS determined by the pulse wave propagation 
time DTRP computed by the above SA 3 in this routine, and the above SA 7 The pulse wave 
propagation time DTRP which considered as the lot and was determined in the last routine, and highest- 
blood-pressure value BPSYS As other lots, the constants alpha and beta of the aforementioned formula 
2 are determined. In addition, when this correspondence relation determination routine is first performed 
in the during starting of circulation condition-monitoring equipment 8, the general value calculated 
statistically is used for either of the constants alpha and beta. 

[0042] Drawin g 5 is also the flow chart which explains still more concretely the important section of a 
control operation of the aforementioned electronic control 28, and is the circulation condition- 
monitoring routine performed following the correspondence relation determination routine of drawing 
4 . In addition, the circulation condition-monitoring routine shown in drawin g 5 is a circulation 
condition-monitoring routine for hypotensive patients performed when the hypotensive signal from a 
transfer switch 56 is supplied. 

[0043] First, photoelectrical pulse wave signal SM 2 continuously supplied in SB1 from the 
photoelectrical pulse wave sensor 40 and electrocardio signal-detection equipment 50 It is the 
photoelectrical pulse wave signal SM 2 whether it reached and the electrocardio calling-on signal SE 
was inputted by one beat. It is judged based on whether the peak of a photoelectrical pulse wave to 
express was detected. When this judgment of SB1 is denied, judgment of SB1 is repeated and it is the 
photoelectrical pulse wave signal SM 2 to the meantime. And the electrocardio calling-on signal SE is 
supplied further. 

[0044] On the other hand, when judgment of the above SB1 is affirmed, the time difference DTRP of the 
time of the standup point of the above-mentioned photoelectrical pulse wave being detected in SB2 
corresponding to the continuing pulse-wave-velocity information calculation means 62 from the time of 
the R wave of the electrocardio guidance wave being detected based on the newest photoelectrical pulse 
wave and newest electrocardio guidance wave for one beat which were inputted by the above SB1, i.e., 
the pulse wave propagation time, is computed. 

[0045] In SB3 corresponding to the continuing presumed blood-pressure value calculation means 64, by 
substituting the pulse wave propagation time DTRP determined in the above SB2 for the formula 2 as 
which constants alpha and beta were determined in SA9 of drawing 4 , the presumed blood-pressure 
value EBP is computed and the computed presumed blood-pressure value EBP is memorized by the 
predetermined storage region of RAM34. 

[0046] It is judged by comparing the electrocardio guidance wave which the electrocardio calling-on 
signal SE of the predetermined section containing the electrocardio calling-on signal SE inputted in the 
above SB1 expresses with SB4 corresponding to the continuing arrhythmic judging means 70 with the 
normal electrocardio guidance wave memorized beforehand whether arrhythmia occurred or not. 
[0047] In SB5 corresponding to the change value calculation means 68 which continues when judgment 
of the above SB4 is affirmed The rate of change (%) to the presumed blood-pressure value EBP 
computed with the above SB3 immediately after performing a correspondence relation determination 
routine last time [ of the presumed blood-pressure value EBP computed by the SB3 ] as change value 
deltaEBP of the presumed blood-pressure value EBP computed with the above SB3 is computed. 
[0048] Then, SB6 corresponding to the unusual judging means 74 or SB7 is performed. First, in SB6, it 
is judged whether the presumed blood-pressure value EBP computed with the above SB3 is smaller than 
80mmHg(s) beforehand set up as a criterion value TH (BP). When this judgment is denied, in 
continuing SB7, it is judged whether change value deltaEBP computed by the above SB5 is larger than 
20% beforehand set up as a criterion value TH (delta). When judgment of the above SB6 is affirmed, or 
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when judgment of the above SB7 is affirmed, in SB8 corresponding to the continuing unusual display 
means 74, the purport that a circulation state is unusual is indicated to a drop 36, in order to acquire a 
more reliable blood-pressure value after that, the correspondence relation determination routine of 
drawin g 4 is performed, and blood pressure measurement by the cuff 10 is performed. 
[0049] On the other hand, when judgment of the above SB4 is denied, or when judgment of the above 
SB7 is denied, it is judged whether it passed in SB9, the setting period, i.e., the calibration period, which 
is 15 to which the elapsed time after the correspondence relation determination routine of drawing 4 is 
performed was set beforehand, or about 20 minutes. When this judgment of SB9 is denied, an one or 
less above [ SB ] circulation condition-monitoring routine is performed repeatedly, and when judgment 
of SB9 is affirmed, in order to re-determine the correspondence relation of the aforementioned formula 
2, the correspondence relation determination routine of drawin g 4 is performed again. 
[0050] According to the gestalt of operation mentioned above, by the change value calculation means 68 
(SB 5) Change value deltaEBP of the presumed blood-pressure value EBP computed by the presumed 
blood-pressure value calculation means 64 (SB3) is computed, by the unusual judging means 72 (SB [6 ] 
or SB7) It is judged with arrhythmia having occurred by the arrhythmic judging means 70 (SB4). And 
since it judges that a circulation state is unusual when change value deltaEBP computed by the change 
value calculation means 68 (SB5) exceeds the criterion value TH (delta) set up beforehand, a circulation 
state is judged correctly. In addition, since the pulse wave propagation time DTRP is determined by the 
photoelectrical pulse wave sensor 40 and electrocardio signal-detection equipment 50 based on the 
photoelectrical pulse wave and electrocardio guidance wave which were detected without carrying out 
the hemostasis of the living body and the presumed blood-pressure value EBP is determined based on 
the pulse wave propagation time DTRP, whenever it is judged with arrhythmia having occurred, un- 
arranging [ of carrying out the hemostasis of some living bodies, and giving a patient pain ] is canceled. 
[0051] moreover, when according to the gestalt of above-mentioned operation the hypotensive patient 
signal was beforehand inputted from the transfer switch 56 and it is judged with arrhythmia having 
occurred The criterion value TH (delta) to which at least one side of the presumed blood-pressure value 
EBP computed by change value deltaEBP and the presumed blood-pressure value calculation means 64 
(SB3) which were computed by the change value calculation means 68 (SB5) by the unusual judging 
means 72 (SB [6 ] or SB7) was beforehand set about each, Since it judges that a circulation state is 
unusual when TH (BP) is exceeded, even if it is a hypotensive patient, the abnormalities of a circulation 
state are judged certainly. 

[0052] Moreover, according to the gestalt of above-mentioned operation, electrocardio signal-detection 
equipment 50 is used as heartbeat synchronization-voltage detection equipment. The electrocardio 
calling-on signal SE detected by this electrocardio signal-detection equipment 50 is the so-called 
electrocardiogram, and with the arrhythmic judging means 70 (SB4), since arrhythmia is judged based 
on the electrocardiogram, the arrhythmia of various kinds can be judged. 

[0053] Next, the gestalt of other operations of this invention is explained. In addition, the portion which 
is common in the above-mentioned operation gestalt in the following explanation attaches the same sign, 
and omits detailed explanation. 

[0054] Drawing 6 is a functional block diagram explaining the important section of the control function 
of the electronic control 28 in the circulation condition-monitoring equipment 75 with which this 
invention was applied. In addition, the points that this circulation condition-monitoring equipment 75 
differs from the above-mentioned circulation condition-monitoring equipment 8 are only not having the 
photoelectrical pulse wave sensor 40 and A/D converter 48 and the control function of an electronic 
control 28. 

[0055] In drawing 6 , the change value calculation means 76 computes change value deltaBP of the 
blood-pressure value BP determined by the blood-pressure-measurement means 60. Here, change value 
deltaBP is the rate of change (%) of the blood-pressure value BP. Or highest-blood-pressure value 
BPSYS which is variation (mmHg), for example, was measured by the blood-pressure-measurement 
means 60 last time Highest-blood-pressure value BPSYS measured by the blood-pressure-measurement 
means 60 this time receiving They are rate of change or variation. 
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[0056] When judged with arrhythmia having generated the unusual judging means stage 78 by the 
aforementioned arrhythmic judging means 70, the blood-pressure-measurement means 60 and the 
change value calculation means 76 are performed, and change value deltaBP computed by the change 
value calculation means 76 judges with a patient's circulation condition being unusual based on having 
exceeded the criterion value TH (delta) set up beforehand. In addition, an absolute value performs 
judgment whether this change value deltaBP exceeded the criterion value TH (delta) as well as the 
above-mentioned unusual judging means 72. moreover, when the hypotensive signal from the 
aforementioned transfer switch 56 is supplied The blood-pressure value BP as which the unusual 
judging means 78 was determined by the blood-pressure-measurement means 60, And at least one side 
of change value deltaBP computed by the change value calculation means 76 based on the blood- 
pressure value BP judges with a patient's circulation condition being unusual based on having exceeded 
the criterion value TH (BP) beforehand set up about each, and TH (delta), the blood-pressure value BP 
with which the criterion value TH about the blood-pressure value BP (BP) is used for a judgment - 
highest-blood-pressure value BPSYS it is — or — whether it is the average blood-pressure value 
BPMEAN and lowest-blood-pressure value BPDIA it is - although it changes with or ~ highest-blood- 
pressure value BPSYS When used for a judgment, the criterion value TH (BP) is set as 80 - 90mmHg. 
[0057] When it is judged with arrhythmia having occurred by the arrhythmic judging means 70 by the 
unusual judging means 78 according to the above-mentioned operation gestalt The blood-pressure value 
BP is measured by the blood-pressure-measurement means 60, change value deltaBP of the blood- 
pressure value BP is computed by the change value calculation means 76, and it judges that a circulation 
state is unusual further based on having exceeded the criterion value TH (delta) to which the change 
value deltaBP was set beforehand. That is, since the abnormalities of a living body's circulation 
condition are judged based on arrhythmia and change of blood pressure, a circulation state is judged 
correctly. 

[0058] moreover, when according to the above-mentioned operation gestalt the hypotensive patient 
signal was beforehand inputted from the transfer switch 56 and it is judged with arrhythmia having 
occurred By the unusual judging means 78, change value calculation means 76 The criterion value TH 
(delta) to which at least one side of the blood-pressure value BP measured by change value deltaBP and 
the blood-pressure-measurement means 60 which were depended and computed was beforehand set 
about each, Since it judges that a circulation state is unusual based on having exceeded TH (BP), the 
abnormalities of a circulation state are judged more certainly. 

[0059] next, the operation gestalt of further others of this invention ~ explaining . Drawing 7 is a 
functional block diagram explaining the important section of the control function of the electronic 
control 28 in the circulation condition-monitoring equipment 80 with which this invention was applied. 
In addition, this circulation condition-monitoring equipment 80 has the same composition as the above- 
mentioned circulation condition-monitoring equipment 8 except the photoelectrical pulse wave sensor 
40, AID converter 48, electrocardio signal-detection equipment 50, the electrode 52, A/D converter 54, 
and the transfer switch 56 not being formed and the control function of an electronic control 28 differing 
from the above-mentioned circulation condition-monitoring equipment 8. 

[0060] In drawing 7 , the pulse period determination means 82 controls an air pump 18 and a change- 
over valve 16. The compression pressure force of a cuff 10 is controlled to the pressure (for example, 20 
- 30mmHg) fully beforehand set as the low value rather than the lowest-blood-pressure value. A 
pressure sensor 14 and the pulse wave discriminator 24 detect the brachial-artery wave transmitted to a 
cuff 10 from the brachial artery which is not illustrated in the state, and it is based on the predetermined 
part (for example, a standup point or a peak) of the detected brachial-artery wave, and is the pulse period 
TP. It determines. Since a brachial artery wave is besides a heartbeat synchronization voltage, a cuff 10, 
a pressure sensor 14, and the girdle pulse wave discriminator 24 function as heartbeat synchronization- 
voltage detection equipment. 

[0061] The arrhythmic judging means 84 judges arrhythmia based on the pulse period TP determined by 
the pulse period determination means 82. That is, this arrhythmic judging means 84 is the pulse wave 
period TP among arrhythmia. It is based and the arrhythmic chisel which can be judged is judged. As 
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arrhythmia which can be judged based on the pulse period TP, there are a bradycardia, tachycardia, 
******, premature contraction, auricular fibrillation, etc. 

[0062] The 1st abnormality judging means 86 is the 1st criteria blood-pressure value BP1 to which the 
blood-pressure value BP measured by the blood-pressure-measurement means 60 was set beforehand. 
Based on being the following, it judges with a patient's circulation condition being unusual, the above- 
mentioned 1st criteria blood-pressure value BP1 the blood-pressure value BP judged ~ highest-blood- 
pressure value BPSYS it is — or ~ or it is the average blood-pressure value BPMEAN — lowest-blood- 
pressure value BPDIA the blood-pressure value BP judged although it differs — highest-blood-pressure 
value BPSYS it is - a case - the above-mentioned 1st criteria blood-pressure value BP1 For example, it 
is set as 70mmHg(s). 

[0063] The 2nd abnormality judging means 88 is the 2nd criteria blood-pressure value BP2 to which the 
blood-pressure value BP which performed the blood-pressure-measurement means 60 and was 
determined by the blood-pressure-measurement means 60 when judged with arrhythmia having occurred 
by the aforementioned arrhythmic judging means 84 was set beforehand. Based on being the following, 
it judges with a patient's circulation condition being unusual, the above-mentioned 2nd criteria blood- 
pressure value BP2 The aforementioned 1st criteria blood-pressure value BP1 it is set as a value large 
about 5-30 mmHgs - having — moreover, the aforementioned 1st criteria blood-pressure value BP1 the 
blood-pressure value BP judged similarly — highest-blood-pressure value BPSYS it is ~ or - or it is the 
average blood-pressure value BPMEAN - lowest-blood-pressure value BPDIA It differs. 
[0064] the unusual display means 90 - the [ above-mentioned ] - the [ 1 unusual judging means 86 or ] 
- when it judges that a patient's circulation condition is unusual by 2 unusual judging means 88, a 
display to that effect is displayed on a drop 36 

[0065] Drawin g 8 is a flow chart which explains still more concretely the important section of a control 
operation of the above-mentioned electronic control 28 in circulation condition-monitoring equipment 
80. First, the initial processing which clears Timer t and a register in SCI is execution ****. 
[0066] In continuing SC2, it is judged based on Timer t whether the blood-pressure-measurement 
starting period which is 15 to which the elapsed time after blood pressure measurement by the cuff 10 is 
performed last time was set beforehand, or about 20 minutes was passed. When judgment of this SC2 is 
affirmed, the blood-pressure value BP is measured using a cuff 10 by performing a blood-pressure- 
measurement routine in SC3 corresponding to the continuing blood-pressure-measurement means 60. 
This blood-pressure-measurement routine is the same processing as SA2, SA4-SA8 of above-mentioned 
drawing 4 . 

[0067] Highest-blood-pressure value BPSYS measured by the above SC 3 in SC4 corresponding to the 
continuing 1st abnormality judging means 86 The 1st criteria blood-pressure value BP1 It is judged 
whether they are 70 or less mmHgs which were set up by carrying out. When this judgment is denied, 
the one or less above-mentioned SC is performed repeatedly. On the other hand, when affirmed, SCI 3 
mentioned later is performed. 

[0068] When judgment of the above SC 2 is denied (i.e., when the blood-pressure-measurement starting 
period has not yet passed), after "1" is added to the content of Timer t, in continuing SC5, SC6 or SC9 
corresponding to the pulse period determination means 82 is performed. 

[0069] First, in SC6, by controlling an air pump 18 and a pressure control valve 16, the compression 
pressure force of a cuff 10 is made into the low voltage of 20 - 30mmHg, and the pressure is maintained. 
Cuff pulse wave signal SM 1 which was detected by the pressure sensor 14 in the state, and was further 
detected by the pulse wave discriminator 24 in continuing SC7 That is, a brachial-artery wave is read. 
[0070] In continuing SC8, it sets to the above SC 7, and is the cuff pulse wave signal SM 1. It is judged 
whether it was read by one beat. It is the cuff pulse wave signal SM 1 by performing seven or less above 
SC repeatedly, while judgment of this SC8 is denied. Although reading is continued In SC9 
corresponding to the pulse period determination means 82 which continues when affirmed Cuff pulse 
wave signal SM 1 read by the repeat of the above [ SC / SC and / 8 ] 7 The predetermined part (for 
example, peak) of the brachial-artery wave to express is determined, and it is the pulse period TP from 
the interval of the predetermined part. It is determined. 
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[0071] Pulse period TP determined by the above SC 9 in SC10 corresponding to the continuing 
arrhythmic judging means 84 It is judged whether arrhythmia occurred based on change. When 
judgment of this SC10 is denied, the above SC 2 or subsequent ones is performed repeatedly. However, 
when judgment of the above SC 10 is affirmed, in SCI 1 corresponding to the continuing blood- 
pressure-measurement means 60, the same blood-pressure-measurement routine as above-mentioned 
SC3 is performed. 

[0072] Highest-blood-pressure value BPSYS measured by the above SC 1 1 in SCI 2 corresponding to 
the continuing 2nd abnormality judging means 88 The 2nd criteria blood-pressure value BP2 It is judged 
whether they are 80 or less mmHgs which carried out and were set up beforehand. When judgment of 
this SCI 2 is denied, the above SC 2 or subsequent ones is performed repeatedly. 
[0073] On the other hand, when judgment of the above SC 12 is affirmed, or when judgment of the 
above SC 4 is affirmed, after the purport that a circulation state is unusual is indicated to a drop 36, this 
routine is terminated in SCI 3 corresponding to the continuing unusual display means 90. 
[0074] Highest-blood-pressure value BPSYS which was measured by the 1st abnormality judging means 
86 (SC4) by the blood-pressure-measurement means 60 (SC3) according to the above-mentioned 
operation gestalt The 1st criteria blood-pressure value BP1 set up beforehand When it is the following, 
the abnormalities of a living body's circulation condition are judged. When the abnormalities of a 
circulation state are not judged by the 1st abnormality judging means 86 (SC4), moreover, by the 2nd 
abnormality judging means 88 (SC12) When judged with arrhythmia having occurred by the arrhythmic 
judging means 84 (SC10) It is the highest-blood-pressure value BPSYS by the blood-pressure- 
measurement means 60 (SCI 1). It is measured. The highest-blood-pressure value BPSYS The 1st 
criteria blood-pressure value BP1 The 2nd criteria blood-pressure value BP2 beforehand set as the large 
value Since the abnormalities of a living body's circulation condition are judged when it is the following, 
the abnormalities of a circulation state are judged correctly. 

[0075] Moreover, according to this operation form, since an overarm artery wave (heartbeat 
synchronous wave) is detected using the cuff 10 for blood pressure measurement, composition becomes 
easy and circulation condition-monitoring equipment 80 becomes cheap. 
[0076] next, the operation form of further others of this invention - explaining . Drawing 9 is a 
functional block diagram explaining the important section of the control function of the electronic 
control 28 in the circulation condition-monitoring equipment 92 with which this invention was applied. 
In addition, this circulation condition-monitoring equipment 92 has the same composition as the above- 
mentioned circulation condition-monitoring equipment 8 except the transfer switch's 56 not being 
formed and the control function of an electronic control 28 differing from the above-mentioned 
circulation condition-monitoring equipment 8. 

[0077] It is the 2nd criteria blood-pressure value BP2 to which the presumed blood-pressure value EBP 
computed by the aforementioned presumed blood-pressure value calculation means 64 when it was 
judged with the irregular pulse having generated the 2nd abnormality judging means 94 by the 
aforementioned arrhythmic judging means 70 in drawing 9 and was judged with the irregular pulse 
having occurred was set beforehand. Based on being the following, it judges with a patient's circulation 
condition being unusual. This 2nd criteria blood-pressure value BP2 It is the same as the value in the 
above-mentioned operation form, namely, the 2nd criteria blood-pressure value BP2 The 
aforementioned 1st criteria blood-pressure value BP1 it is set as a value large about 5-30 mmHgs - 
having - moreover, the aforementioned 1st criteria blood-pressure value BP1 the blood-pressure value 
BP judged similarly - highest-blood-pressure value BPSYS it is ~ or - or it is the average blood- 
pressure value BPMEAN - lowest-blood-pressure value BPDIA It differs. 

[0078] The 1st criteria blood-pressure value BP1 to which the blood-pressure value BP measured by the 
blood-pressure-measurement means 60 was beforehand set by the 1st abnormality judging means 86 
according to the above-mentioned operation form The abnormalities of a living body's circulation 
condition are judged based on being the following. When the abnormalities of a circulation state are not 
judged by the 1st abnormality judging means 86, moreover, by the 2nd abnormality judging means 94 It 
is judged with the irregular pulse having occurred by the arrhythmic judging means 70. The presumed 
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blood-pressure value EBP computed by the presumed blood-pressure value calculation means 64 is the 
aforementioned 1st criteria blood-pressure value BP1. The 2nd criteria blood-pressure value BP2 
beforehand set as the large value Since it judges that a circulation state is unusual based on being the 
following, a circulation state is judged correctly. In addition, since pulse wave propagation velocity 
information is determined by the photoelectrical pulse wave sensor 40 and electrocardio signal-detection 
equipment 50 based on the photoelectrical pulse wave and electrocardio guidance wave which were 
detected without ****(ing) a living body and the presumed blood-pressure value EBP is determined 
based on the pulse wave propagation velocity information, whenever it is judged with the irregular pulse 
having occurred, un-arranging [ of ****(ing) some living bodies and giving a patient pain ] is canceled. 
[0079] As mentioned above, although 1 operation form of this invention was explained in detail based 
on the drawing, this invention is applied also in other modes. 

[0080] For example, although electrocardio wave detection equipment 50 was used as heartbeat 
synchronous wave detection equipment or the cuff 10, the pressure sensor 14, and the pulse wave 
discriminator 24 were used as heartbeat synchronous wave detection equipment with the above- 
mentioned operation form, since the pulse wave which spreads in the living body is a heartbeat 
synchronous wave, the pulse wave detection equipment which detects the pulse wave may be used as 
heartbeat synchronous wave detection equipment. That is, the impedance pulse wave detection 
equipment which detects impedance change through the above-mentioned photoelectrical pulse wave 
sensor 40, the photoelectrical pulse wave detection probe for oximeters, and the electrode with which 
the living body was equipped, the pressure pulse wave detection equipment which is pressed by ****** 
and the radial artery and detects the internal pressure may be used as heartbeat synchronous wave 
detection equipment. Moreover, since a heartbeat is also a heartbeat synchronous wave, the heartbeat 
detection equipment which detects a heartbeat may be used as heartbeat synchronous wave detection 
equipment. 

[0081] Moreover, in the above-mentioned operation form, although pulse wave propagation velocity 
information was computed as blood-pressure related information, since the area S of the pulse wave 
measured by the aforementioned photoelectrical pulse wave sensor 40 grade is changed in relation to 
blood pressure, the normalization pulse wave area VR which normalized the area S and its area S of a 
pulse wave based on one period W and amplitude L of the pulse wave may be computed as blood- 
pressure related information. Moreover, cardiac cycle TP Since it reaches and a heart rate HR relates to 
blood pressure, they are these cardiac cycles TP. And a heart rate HR may be used as blood-pressure 
related information. 

[0082] Moreover, although the purport that a circulation state was unusual was indicated to the drop 36 
by the unusual display meanses 74 and 90 with the above-mentioned operation form when the 
abnormalities of a circulation state were judged, it may replace with the display or an alarm tone may be 
generated with the display. 

[0083] Moreover, with the 1st above-mentioned operation form, although the unusual judging means 72 
was performing blood pressure measurement by the blood-pressure-measurement means 60 when the 
abnormalities of a circulation state were judged, blood pressure measurement by this blood-pressure- 
measurement means 60 does not need to be performed. 

[0084] In addition, in addition to this in the range in which this invention does not deviate from the main 
point, various change may be added. 



[Translation done.] 
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